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Smiths'  Hearths. 

Aiidicw  Haimysidc  .\  Co.,  Ltd.,  Derby. 

Stampings. 

Armstrong,  Stevens  &  Son,  Whlttall  Street,  Birmingham. 
Thos.  Smith's  Stamping  Works,  Ltd.,  Coventry. 
Thomas  Smith  &  Son,  of  Saltley,  Ltd.      ~  • 
Steam  Traps. 

Bnti-h  Steam  specialities.  Ltd.,  Fleet  Street,  Leicester. 

Steel  Tools. 

S.iml,  Buckley.  St,  Paul's  Square.  Birmingham. 
Stokers. 

AUMiiiin  111  Mil, cs   Ll.l  ,  Atlantic  Works,  Manchester. 
1 1  uiniph  Sli.kci,  Ll<l     I'l,  Victoria  Street,  London,  S.W, 

Strong  Room  Doors. 

Chubb  c\  S.in  s  Lock  and  Safe  Co.,  Ltd.,  12S,  Oucen   Vict 

Structures. 

And!  CIV  Hamlyside  &  C.).,  Ltd.,  Derby. 

Time  Recorders. 

International    Time    Recording    Co..    i;i,    Oucen    Vict. 
London,  E.C. 

Tubes. 


nield 


Turbines. 

t.   Cilkcs  cV  Co..  Ltd.,  Kciida 
W.  Gunther  &  Sons,  Central 
S.  Howes,  04,  Mark  Lane,  L 
T-ypewrilers. 

limpire  Typewriter  Co., 77, 
Oliver  Typewriter  Co.,  I.ul 
Remington  Typewriter  c  - 
■^'ost  Typewriter  Co.,  s",  i  !■ 

Valves. 

Scotch  and  Irish  Oxygeu  c, 
Ventilating  Appliances. 

Matthews  ,y  VaUs,  Ltd  .  sw 

Vulcanized  Fibre. 

Mosses  .'4  Mitchell,  /o\-7i. 

Wagons -Steam. 


liswell  Street,  London,  E.C. 

,  Ltd..  Komelield  Chiswick,  London,  W. 


Weighing  Apparatus. 

W.  I',  .\\cry  cV  Co.,  S'lho  Foundry.  Birmingham,  England. 

s.imiul  DenisonS  Son,  Hunslet  Moor,  near  Leeds, 
Wells  Light. 

A,  L,  w  ells  &  Co  ,  100.^,  Midland  Road,  SI.  Pancr.is,  Loudon,  N.W. 
Wood  Working  Machinery. 

Kieisling's  Machine  Co.,  jC.  Rivingtou  Streel,  London,  E.C 


^il|^mi5y 


Machine  Tools 


CHARLES  CHURCHILL  &  CO..  L'° 

SOLE    AGENTS     FOR 

The   "Reed"   Lathes. 


m 


-^(^^B 


REED"    LATHE,    7  in.        6  ft. 


We  have  the  following  Sizes  in  StocK  : 

6  in.  X  5  ft.,  7  in.  .   6  ft.,  8  in.  x  6  ft.,  8  in.      8  ft. 


SEND     FOR     PRICES     AND     PARTICULARS- 


LONDON  :    9  to  15,  Leonard  St..  E.G.      BIRMINGHAM:    2  to  10,  Albert  St. 

MANGHESTER:  2,  Gharlotte  St.,  Mosley  St.    GLASGOW:   52,  Bothwcll  St. 

NEWGASTLE=ON-TYNE  :    Albion   Buildings,    St.  James'    St. 


RADIAL,  DRILLING,    BORING, 


^ 


TAPPING  MACHINES 


FOR  ALL  PURPOSES. 


A   SPECIALITY. 


ELECTRIC  and  BELT  DRIVEN,       n    unique  features     I.  i  thoroughly  modernised,  i   .  taking 

FULL  ADVANTAGE    i  new  HIGH  SPEED  CUTTING  STEELS,  fr  .„  3  «.  6  in.  t  . 

7  ft.  radius,  always  in  progress. 


WILLIAM   ASQUITH,  Radial  Maker,  HALIFAX, 

ENGLAND. 
Contractor  to  H.M.  War  Department,  the   Lords  of  the  Admiralty,  Imperial  Japanese 
Navy,  and  other  Foreign  Governments.         ESTABLISHED    1865. 


I  UpASgl^WS^DKlll?       Machine  Tools 


Selig,  Sonnenthal  aCo. 


Universal  and  Plain  Milling  Machines. 


Vertical    Milling  Machines. 


85,  Queen  Victoria  St.  &  Lambeth  Hill,  London,  E.G. 


Machine  Tools 


I  Can  a  Small  Tool  Room 

I  Compete  with  a  Big  Factory?  I 


Tlie  above   is  a  picture  of  the  buikiin.i; 
addition  fully  doubles  our  capacity. 

The  plant  is  equipped  tlu-oushout  in  the  most  perfect  manner,  and  we  \vi 
fact  that  the  individual  Tool  Room  cannot  compete  with  such  lacilities. 

You  do  not  malcc  vour  own  Drill  Presses,  and  for  the  same  reasons  sho 
Dies    Milling  Cutters,   Keamers,  etc. 

Can  a  i'"'!  K'.-in,  «ith  from  three  to  twenty  nnn  iisini;  stind.ird  t....ls, 
equipped  wilh  ilic  Iclc-l  .iiitnmatic  devices,  lurmiiu  mit  d.iilv  ihe  M,nl\-  piodu 
It  is  a  day  .lujin-:   ,i   '.en     -the  old  story  of  the  ^l.i-c  c^lkIi  .i-.imsi  ilu-  lulio.id 

A  figure  .liiviii.i;  us  ,1   leasonable  profit  will  be  a   losx  (i>  \.)u. 

A  well-equipped  Tool  Koom  for  keeping  tools  in  ordei  i^  i  ikh  -iix ,  li 
its  dav  has  gone  by. 

We  are  now  nialcing  yearly  contracts  for  furnishing  vm.iil  i^  1  i.i  m 
progre-sive  machine  works  in  the  country,  and  shall  be  glad  tu  lmh  is|Miii;l   wi 


ntford.  This 
tention  to  the 
u-  own  Taps, 


est   and   nios; 
ibject. 


APPLY  TO  ANY  OF  THE  FOLLOWING  OFFICES  FOR  SMALL  TOOL  CATALOGUE- 

PRATT  &  WHITNEY  Co., 

^  Works:  HARTFORD,  CONN.,  U.S.A. 


LONDON     AGENTS: 
BUCK  S  HICKMAN,  Ltd.,  2  s  4,  Whitechapel  Rd., 
NILES-BEUENT.PONO  Co.,  23-25,  VIctoru   St.,  S, 


^^"' 


^i,i':ii^it,M 


r^^^^'^^^^^^lk^^i^^k^^^^^^^^^^^^^^^^^^^^^'^l-^ 


Machine  Tools 


Jos.  C.  NICHOLSON  TOOL  Co. 


Engineers   and   Machine   Tool    Makers, 


CITY  ROAD   TOOL    WORKS, 

NEWCASTLE-ON-TYNE. 
The  "COLLINGWOOD 

HOLLOW    SPINDLE 

TREADLE  LATHES. 


.-^^^ 


MACHINERY." 


-^7^  / 


HEADSTOCK  DOUBLE  GEARED.  HAVING 
HOLLOW  STEEL  SPINDLE  FITTED  IN 
HARD  BRONZE  BEARINGS  MADE  WITH 
CONICAL  NECKS,  END  THRUST  TAKEN 
OFF  BY  HARDENED  STEEL  BALLS,  RED 
RIGID  DESIGN.  TAIL  STOCK  HAS  SLIDE 
ADJUSTMENT  FOR  TURNING  TAPER 
SADDLE.  HAS  LONG  BEARING  AND  IS 
FITTED  WITH  QUICK  RETURN  MOTION 
MADE  IN  THREE  SIZES.  4  in.  by  4  ft.,  5  in. 
by   5  ft.,  and  6  in.  by  6  ft. 


New  Pocket  Catalogue.) 


PATENT    PLANING 
MACHINE. 


Jl  tlie  greatest  disadv.iiitn.ses  in  contiection 
the  Americ.in  type  of  Pl.inin.n  M.iclitnes 
to  lias  beea  the  restricted  position  of   the 


ine  side,  the  \  crticnl  position.  This 
been  overcome  by  our  patented  attacliiiient, 
h  enables  the  belt  to  drive  at  any  an;;le 
■een     Vertical     and      Horizontal     from     the 


CUNLIFFE  &  GROOM,  Ltd, 


Broughton    Iron    WorKs, 
MANCHESTER. 


Street.    MANCHESTER. 


Machine  Tools 


3 


C.  W.  Burton,  Griffiths  &  Co., 

I,  2,  &'   3,  LUDGATE   SQUARE,    LONDON,    E.G., 
And  at  59,    Finnieston  Street.  GLASGOW. 

METAL  WORKING. 

FINE  TOOLS 
FOR  MECHANICS. 


fm€%[BmMmi]f        Machine  Tools 


Albion  Works,   Sheffield. 

Telegrams 


•FORWARD.    SHEFFIELD 


SEND    FOR    CATALOGUES 

/'New  Issue)  Post  Free. 


HIGH-CLASS    NEW    MACHINE    TOOLS 


IN    STOCK    FOR    IMMEDIATE    DELIVERY. 


Telegrams:     "MILLINQ.    SHEFFIELD."         for  tbC   tiltCSI  .lllJ   IHOSl  ap-tO-DiltC 
National  Telephone  No.  :  985. 


PLATE    BENDING    MACHINE. 


HEAVY =  = 
MACHINE 
TOOLS   =  = 

Also  Special  Lifting  JacK  for  Electric 
WRITK  .  .  .  Tramcars. 

GEORGE  ADDY  6  Co., 

WAVERLEY  WORKS,  SHEFFIELD. 


I  r  Patent  Bevelling  Machines 

'■'.■A    il\r  FOR    SHIPS'    FRAMES. 

^im,^^;,^:,^^'^^^''^  STEAM     HAMMERS 

I'HS     rjP'^    R'-ll^  fOP    SMITHS'     SHOPS    AND    FOPGES 

---iH    "^'M^-'^l    I  .,[     T  Forge    Cranes,     Hand     and     Steam 


g^^^lg^pyil  I        jjAVIS   &  PRIMROSE, 

\"M\A I        yi^r-"''"  Xeitb  3ronwoi-hs,  EDINBURGH. 


Machine  Tools 


ja 


ELECTRICALLY- DRIVEN  TOOLS. 

SPECIAL   MOTORS 
FOR   ALL   KINDS   OF 
HEAVY    MACHINERY. 


ANGLE     AND     TEE     IRON      BENDING     MACHINI 


OROMPTON  &  Co.,  Ltd., 

ARC    WORKS,    CHELMSFORD. 

Head  Office:  SALISBURY   HOUSE,  LONDON  WALL,  LONDON,   E.C.  J' 


W>I?'5i@ll§:irte®MDffli)f         Machine  Tools 


Wood  Working 


Complete  Catalogue,  containing; 
over  200  illustrations,  sent  .  . 
free  on  application 


Machinery. 


DL    HEAVY    PLANING    and    THICKNESSING    MACHINE. 

Kiesslings  Machine  Co., 

46,   RIVINGTON  STREET,  OLD  STREET,    LoNDON,   E.C. 


|^@5¥Ilimii]|    ^    Machine  fools    Jf 


Luke  &  Spencer,  ua.. 

BROADHEATH, 

MANCHESTER. 


National  Telepho 


Manufacturers  of 


GRINDING 
and   .... 


POLISHING 
MACHINES. 


WHEELS 


Enlarged 
Catalogue, 
free    on 
Application. 


SCHISCHKAR  &  COMPANY,  Ltd., 

Sole  European  Agents  for  the  ACME  AUTOMATIC  SCREW  MACHINE. 

Output  three  to  four  time^th.il  of  ,inv  Single  Spindle  M.i.  I.IIR- 


IMPROVED    DISC    CBINDEKS, 

UNIVERSAL    CUTTER    GRINDERS.    Stc.    &c  , 

THE    MILWAUKEE     MILLING     MACHINE. 

65     to     69,     STAFFORD     STREET,     BIRMINGHAM. 


Sawing  6  Woodworking  Machinery. 


Contractors  to  most 
Governments,  many 
Railway  Companies, 
Collieries,  Shipyards, 
Dockyards,  &c.,  &c. 


ployed  in 

this 

Department 

JS 

CataloKues   o 

Prices 
on   Applicati 


Over  70,000 

Sawing    6     Wood= 

worKing  Machines 

supplied. 


ORAND   PRIX, 
Paris,   1900. 


I 


er    70   (iold 
Medals 


Highest 
Distinctions 


KIRCHNER     &     CO.,    ^if^TTABEKNAcTE 


ST.,  London,  E.G. 


Machine  Tools 


WINN'S 

SCREWING  MACHINES 


MODERN     DESIGN 


FOR  TUBES  OR  BOLTS— ALL  SIZES  MADE 

Also      otlier      Tyj>es. 


Charles  WiNN&Co. 


ST.    THOMAS    WORKS. 


BIRMINGHAM. 


^q^tf^^\n^'f^'4^%k^\ns^q^'4\^\^\fi^^\^\^\^\^ifr^'4\'4\n^n^'fy^^ 


Machine   Tools 


ua 


BERTRAMS    LIMITED 


London  Office: 

21,  Gt.  St.  HELEN'S,  E.G. 


ST     KATHERINE'S    WORKS, 

SCIENNES,  EDINBURGH. 


FOR   CinCLES. 


Manufacturers   of   all   kinds   of 

MACHINE    TOOLS 

FOR    ENGINEERS,    SHIP    BUILDERS, 

BOILER    MAKERS,    &c.,   &c. 


■*     QlOVERS  f  Aj^l|„  fATENTS    » 

.  flREWOuD 


Firewood         (VIachinery 


Firewood  Machinery 

DOES  THE   WORK   OF  PROM  12  TO  SO  MEN. 


A  LARGE  ANNUAL  INCOME. 


TI^TTAT    "  ^^'^     GUARDS. 

l.UIL,.n.L^       HIGH. CLASS    BENCl 


SAW    SHARPENING    MACHINES. 

Universally  Appreciated. 

M,  GLOVER  Sc^^EitS  Leeds. 


FORGING 
y      MACHINES, 


CAPSTAN    LATHES 

AND    OTHER    TOOLS. 

SAWING    MACHINES. 

a 

WILLIAM  RYDER,  Ltd 

BOLTON. 

"THE    BOLTON    BLACKSMITH." 


ONE    OF    A    GOOD    LINE    OF    LATHES. 

NEW      CATALOGUE      NOW      READY 


HAS 

POWERFUL 

DRIVE  AND 

FEEDS. 


J.  PARKINSON  &  SON,  Shipley,  yorks 


Telephoxe  No. 


•TUIMIK,    BIRMINGHA 


Modern   .  .  . 
Machine  Tools. 


CAPSTAN    AND    TURRET    LATHES. 
DRILLING    MACHINES. 
MILLING    MACHINES. 
BORING    MACHINES. 


H.W.WARD&Co. 

0.\LY  ADDPESS 

86,    Lionel    Street, 

BIRMINGHAM. 


S   =  S 


J.  BENNETT  VON  DER  HEYDE.  6.  Brown  St.,  MANCHESTER. 


DRUM" 


PUMP. 

JOHNSON'S        PA 


POSITIVE     ACTION. 

NO     VALVES. 
HIGH     EFFICIENCY. 

DRUM 
ENGINEERING  CO., 

27,  Charles  St., 

BRADFORD. 


Machine  Tools 


RICE  6  CO.  (Leeds),  Ltd., 


Three-Ton  Hydraulic  Cr 


LEEDS, 

ENGLAND. 

HYDRAULIC 

Riveters. 

Lifts, 

Presses, 

Pumps, 

Cranes, 

Accumulators, 

Punclies, 

Intensifiers, 

Sliears, 

Valves. 

Hoists, 

&c.,  &c. 

ABC  Code, 

4lh  Edition,  used. 

}^  n  is  uiortb  Cbc  Reliance  Cubricating  Oil  Co.           Che  Reliance  Cubrlcating  Oil  Co. 

X,  VOUr  UlbllC  HIGH-CLASS     NON-CORROSIVE 

4b  to  Buy  LUBRICATING     OILS 

'•^'  Direct                 j  '^**°      SOLIDIFIED       LUBRICANTS.                          .     o.^nam,,,   r.owcasi.e  on-l  ync.                   ^ 


19  &  20,  Water   Lane,   Great   Tower   Str 

LONDON,    E.C. 
Also  99,  Great    Clyde   Street,  Glasgow;    and  (^ 


■-! 


■  ^^i'<^  -ir^^^^^Nij-  ijv  1 


>c3#i#'>;^'^'^ 


V^^^-'^^'-^ 


VV#^ 


"^a^ 


ZDHIIlf    Hydraulic  Machine  Tools 


^1 


West  Hydraulic  Engineering  Co., 


Telegrams  : 

"ACROSTICAI.,    LOND 

'  ACROSTiCAL,  Brad 


Contractors 

to   the 

Governments 

of 

Great    Britain. 

India, 

Germany, 

France, 

Russia, 

Italy, 

Spain, 

Belgium, 

Switzerland, 

Japan, 

Chili. 


COLLEGE  HILL,  LONDON,  E.C. 

WorKs:    LUTON  (BEDS). 

MaKers  of  .   . 


High  Grade 
Hydraulic  Plant 
and 
Machinery. 


TYPE     "A"     HYDRAULIC     PRESSURE     INTENSIFIER. 
With  worhing,  non.return  and  automatic  regulating  valves. 


Mining  Macliinery 
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Mining:  Macliinery      f 


Blast    Furnace 

GAS     ENGINES 


TWO  CYCLE  G/\S  ENGINES, 
RIEDLER  BLOWING  ENGINES, 
RIEDLER   AIR  COMPRESSORS, 
RIEDLER  ELECTRIC  PUMPS, 
RIEDLER  EXPRESS  PUIVIPS, 
RIEDLER  STEAM  PUIVIPS, 
CORLISS  CORNISH  PUMPS, 
RAND  COMPRESSORS, 
WINDING  ENGINES, 
CORLISS  ENGINES, 
BOILER  PLANTS, 
ROASTING,  SMELTING,  and 

REFINING  MACHINERY, 
COMPLETE  STAMP  MILLS, 
CRUSHERS   and  PULVERIZERS, 
CONCEf^TRATION  MACHINERY, 
PROSPECTING  OUTFITS, 
CYANIDE  PLANTS, 
ELMORE    OIL  CONCENTRATION 
PLANTS, 
CONDENSING  PLANTS, 
BOILER  FEED  PUIVjPS. 
RAND  ROCK  DRILLS. 
ROBINS  BELT  GOf^VEYORS, 
PELTON  WATER  WHEELS. 


(KORTING'S     PATENT). 


500    H.P.     Kopting 


Any    of   the    above    Catalogues 
oo  Appllcalloo. 


Gas  Engines  from  400  to  3,000  B.H.P. 


ERASER  &  CHALMERS,  L 

Engineering  and  Mining  Machinery, 
OFFICES:    43^    THREADNEEDLE    STREET,    LONDON,    E.G. 


Works  :  ERITH,    KENT. 
27 


Mining 


ERNEST  SCOTT  &  MOUNTAIN.  L 


TD. 


Branch  Offices. 
LONDON:   20,    New  Bridge  St., 

Blackfriars. 
GLASGOW:  93,  Hope  Street. 
CARDIFF:  8.  Working  Street. 
Sheffield,  Birmingham,  Calcutta. 
Bombay,  Shanghai,    Singapore, 
Johannesburg. 


STEAM 
DYNAMOS. 

MOTORS. 


'  Scnlt  and  M„unt;u„     ProtecteJ  Type  Motor      Opf-.trng  Scull  BrcaUinM  \Vi 


Boosters. 

J*     J- 

Mining   Pumps 

AND 

Haulage   Gears. 

."*     J. 

Coal   Cutters. 


•  Scott  ;mJ  Mountain  '    Muinii.  Pump.     3(10  ijalls.  per 


NEW     LISTS     NOW     READY. 

ELECTRICAL  AND  GENERAL  ENGINEERS, 


NEWCASTLE-ON-TYNE, 
ENGLAND. 


Mining" 


LOBNITZ-  GOLD   URBUQERS  ARK 

AT  WORK  IN  BRITISH   NORTH 

AND  SOUTH  AMERICA,  AFRICA, 

ASIA,  &c. 


UOBNJIi-S-SSa 


Telegraphic  Address: 
LOI5NITZ.    RHNFREW.     Al  Code  used. 


EDWARD  CHESTER  &  Co.,  Ltd. 


Alanufacturers  of  all  Classes  of 


^  MINING  MACHINERY 

Branches  :   Johannesburg,  Bulawayo,  Barberton,  Port    Elizabeth  in 

South  Africa,  and  Kalgoorlie,  Australia. 

Works:    RENFREW,    Scotland. 

HEAD    OFFICE:     120.     Bishopsgate    Street    Within,    London,    E.C. 


J.  P.  Hall  a?  Sons, 

_  _       _  Ltd., 

I      PETERBOROUGH. 


We  make   a  SPECIAL  Compound 
Direct  Acting  Slow  Running 


Boiler  Feed 


Pump 


ECONOMICAL  AND  EFFICIENT. 

We  deliver  100  lbs.  of  Water  for 
the  expenditure  of  1  lb.  of  Stean). 
T))is  with  our  2,000  gallon  Pump, 
and  a  much  higher  efficiency  as 
the  size  of  the  Pump  irjcreases. 


J.B.Treasure&CO' 

Excelsior  Fire'Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA  RUBBER     WASHERS, 

Vauxhall  Road,  Liverpool. 


J.  Fredk,  Melling, 

14,  PARK   ROW, 
LEEDS,    England. 


Iron  &  Steel  Bars,  Plates,  Sheets, 
(jirders.  Channels,  Angles,  Rails, 
Blooms,  Billets,  &  Slabs. 


^(^MME^     Aerial  Ropeways 


ILLUSTRATED  PAMPHLET  MAY  BE  HAD  ON  APPLICATION. 


Aerial  Ropeways  »rt^»^y 

AND   INCLINES   ON  ALL  SYSTEMS 

CONSTRUCTED  BY 

BULLIVANT  &  CO.,  LTD. 

EXAMPLES   AT    WORK     ALL    OVER    THE    WORLD. 


Ropeway   at    Port    Elizabeth 

IJopeways  constructed  to  carry  from  50  to  2,000  tons  per  day.     Suitable  for  the  transport  of  all 
descriptions  of  niaterials. 


MAKERS   OF 

Flexible  Steel  Wire  Roi)es  for  Cranes,  Lifts,  Hoists, 

Suspension  Bridges,  Ropeways,  &c.,Haulin}|  and  Winding 

Gear,  and  Pulleys,  Clamps,  &c. 


Regd.  Office     72,  Mark  Lane,  E.G.  Works  :  Millwall,  E. 

ILiONDON^.     SNGUAN'D. 


Aerial  Ropeways 


ADOLF  BLEICHERT&C 


LEIP2IG=GOHLIS. 
Germany, 


/IDaiiufnctni-ci-i 
of 


?t» 


N«#l 


KW 


W^^ 


./>^«. 


For    the    rapid    and    economic 
handling  of  COAL,  IRON  ORE  and 
BULK  MATERIAL  at  Docks   and    Factories. 
^       .H      4>      41       ELECTRIC     OR     STEAM     DRIVEN. 


SHIPBUILDING    and    YARD   CRANES. 

Cable  Hoist  Conveyors.       Blast  Furnace  Hoists. 

THREE-MOTOR    ELECTRIC    TRAVELLING    CRANES. 
•#      ^      ^      Improved    Band    Friction    Hoisting    Machinery, 


Iso  dcsi-ned  in 


AN    EXPERIENCE    OF   30  YEARS. 


Estimates  Cheerfully  Furnished. 


IRcpicscntativc  : 


J.  SCOTT-ANDERSOH.  SirJr:: 

.     .     5Hi;i  FIELD,   Royal   In^iurance  Cuildinjrs. 


ga^Mimf      Ti^n  and  Steel 


CONSETT  IRON    COMPANY  L" 


WORKS 


Steel    Plates  &  Angles 

(Siemens    Acid    Process}. 

Tees,  Bulbs,  Zeds,  Channels,  Bulb  Tees,  and  Angles, 

ROUND,    SQUARE    AND    FLAT    BARS. 

STEEL    CHEQUER    PLATES 

BESSEMER     PIG      IRON.  Oval  and  Diamond  Patterns. 


ViTEEItLY     OUTPUT 


Steel    Plates 
Angles 


2,500   Tons. 
1,500 


CONSETT 


COAL  OWNERS  and  Makers  of 

41     ^      FirebricKs,  Cohe,  <Sc.,  for  Blast  Furnaces  and  Foundries. 


Material    of   the    HIGHEST    QUALITf    maniifaclured,    siic:i    as    is    used    by    tlie    British    and    Foreign    CovernmeiU 
Shipbiiildinsj   and    Engineering   pirposes. 


^'"^CONSETT^"'^"'^^>^'^°NEWCASTLE  "^TYNE 


BAgHlflEf    iron^ 


and  Steel,  &c, 


>I©K 


~) 


Brown  Bayley  s  Steel  Works,  L'' 


\   "BAYLEY.  SHEFFIELD. 
Telegraphic  Addresses   -^  ..g^j^,_  LONDON." 


5HErriELD. 


Manufacturers  of  Steel  by  the  "SIEMEN'S"  and  "BESSEMER"  Processes. 


MAKERS  OF     .     . 

Tyres,  Axles,  and  Springs  for 
Railway  Locomotives,  Railway 
Carriages  and  Wagons,  and  for 
Tramway  Engines  and  Cars. 


Special  Guaranteed  Spring  Steel  for 
Railway  Locomotive  Springs,  Railway 
Carriage  and  Wagon  Springs,  and  for 
Lorry,  Dray,  and  Cart  Springs. 


STEEL      FOKUliyUZ^.  a,Kl.V^.icuUu,.,l  I.nplcment  Makers. 

SPECIAL    STEEL    BLOOMS    AND    SLABS. 

London  Office:  Suffolk  House,  Lawrence  Pountney  Hill,E.c. 


//feg%.«  -X. .   ■■>..  ^7% 


ENGINEERS  &TOOL  Makers 

TD  MACHINE    CLEAN  S:  BRIGHT 
ALL    OVER. 

PAKKEFx  FoUNDRYfaDEI^BY. 


RAILS 


FI5+APLATES,  BOLTS, SPIKES, OHfllRS&t 
^^W     POINT";  AND  CROSSINCL<i 


,ft«w„Fwr„. 


FRIED.  KRUPP 
GRUSONWERK 

Magdeburg-Buckau  (Germany). 


COMPLETE 
MACHINERY 


Cement 
Works. 


Grinding   and    Mixing    Plant    .     . 
for  Calcium  Carbide   Factories. 


W.  8TAMM, 


25,  College  Hill, 
Cannon  St.,  London,  E.C. 


Illf         Iron  and  Steel 


■FORCED  WROUGHT  STEEL  SPANNERS 

SIZES  SUPPLIED  FROM  STOCK 


^ 


1 


0 


O) 

t                                            J  SOLID    p-^    DYNAMO 

•tj          [!'^>                  '        1  DROP    ^g       EYE 

^^*'^>^^^~"*H-J  FORCED.^.    BOLTS. 

Armstrong,  Stevens  &  Son,    T  f 

W  HlITAl.L    SI  Rl.V.i.  i-^ 

Birmingham.  31  ^ 

-  -,-          ..-  '  ,^     ^g     ^ 

I'rice  l.isls  on  applicatidii.  ^          g          !  1 

■iir-iii  *   I 


Orankshafts  and  F  orgings 

ON    ADMIRALTY,    WAR    OFFICE.    6c.,    LISTS.l 

il __ 


BENT  CRANKS  (Square  or  Round)  FOR  MARINE  and  OTHER  PURPOSES. 


WOODHOUSE    AND     RlXSON, 


SHEFFIELD- 


iPA®ll°i(ft^@MIli!IEJf     '  Iron   ancTst^ 


Styrlan  Steel  Works, 
SHEFFIELD. 


SAM^   BUCKLEY, 


St.  Paul's  Square, 
BIRMINCHAM. 


J  MANUFACTURER,    ROLLER    6    FORGEMAN    of   every    descriptio.i    of 

J  CRUCIBLE  CAST  6  MILD  STEELS. 

t  Speciality  : 

i  BOHLER  STYRIAN  STEEL. 


♦     Contractor  to  H.M.  Government,  War  Office,  Admiralty,  India    Office,  6    Foreign    Govts. 


RICHARD    DAVIES    &    SONS. 


BILBERRY 
ST., 


MANCHESTEH- 


Manufacturers  of  BOLTS,   NUTS,  WASHERS,   RIVETS.  TIE-RODS    IN    IRON   OR  STEEL.     Also   BEST   BRIGHT  FINISHED  NUTS, 
SET    SCREWS,    WASHERS.   &c.,    FOR    ENGINEERS   AND   MACHINISTS.     Tel8(|rams:  "HEXAGON.  ManchBSter." 


THOMAS   SMITH   &  SONS  of  Saltlcy,  Limited, 

Birmingham. 


Illustrated     Price     Lists 
Now    Ready. 

Post  Free  on  application. 


FIFTY  YEARS' 

Practical  Experience. 


'M 


Iron  and  Steel 


Faniley  Iron 


ROLLING     BAF 


I'":irnlcy  Bar  Iron  is  used  in 
Mining  for  pk  cages,  suspending 
gear,  and  other  important  parts, 
and  on  all  the  leading  Railways 
in  Great  Britain,  India,  and  the 
<  'olonies,  for  shackles  and  other 
\  ital  parts  subjected  to  repeated 
-hocks. 

Farnle)'  Iron  will  stretch  cold 
from  li  in.  to  2^  in.  in  a  length 
of  6  in  before  fracture,  and  is 
safest  for  welding.       ^^) 


Address:  The  Farnley  Iron  Co.,  Ltd..  Leeds,  England. 


ON    ADMIRALTY    LIST. 


FOR    eRHNKS 
&   FORCINGS 
OF    EVERY 
DESeRIPTION 
WRITE   TO 


Telegrams:    "CRANKS.    LINCOLN.' 


s 


b 


GLARKE'S 
eRSNK   & 
FORGE    eO., 
LTD.,  LmeOLN, 
ENGLaXD. 


F.  A.  KEEP,  JUXON  &  Co 


I  Rf¥ETTED  WORIf 


OF    EVERY    DESCRIPTION 


TANKS 

FOR 

TRANSPORT 
SERVICE. 

MISCELLANEOUS 
IRON-PLATE    and 
CONSTRUCTIONAL 
IRONWORK. 

Porward  Works, 

BARN     STREET, 

BIRMINGHAM. 


Iron  and  Steel 


WALTER    SCOTT,    Ltd., 


LEEDS      STEEL  T.le«,an,s: 

WORKS   .     .     .       "  iBEDs:-"' 
LEEDS,  ENGLAND. 

Manulacturers  of    .     . 

Rolled  Steel 
Joists, 
Channels,  etc. 

Mild  Steel    Blooms,  Billets, 

Slabs,     Tinbars,      Rounds, 

and  Flats. 

Speciality: 

Tramrails. 

Books  01  Sections  and  other  informatii  r. 


Drop 
Forgings. 


^ 


You    should    use   them    instead 
of   castings   if   you    -want 
Strength,   Lightness  and  Finish. 
Inquiries    solicited. 


SMITHS     STAMPING 
WORKS,  Ltd    Coventry 


.Ttid  ShipLuildini;  SI 


Handyside 


London 

Al.  ABC. 


The  CLEVELAND  BRIDGE  &  ENGINEERING  GO 


NEW    HIGH    LEVEL    BRIDGE,    NEWCASTLE-i 


H  1 

1 

L 

H 

t^ 

|to 

NTBUCT  SINCE  FORTH  BRIDGE 

LiMITED. 

DARLINGTON,  ENGLAND. 

Bridge  Builders  & 
Contractors. 

Annual  output  15,000  tons. 

CONTRACTORS     FOR 

I  he  PScw  Mit;h  =  l.cvcl  bridge  over  the  Tyne 
at  Newcastle  for  the  North^tastern  My.  Co. 
carrying  four  tiai  I  roads,  value  half  a  million, 

SPECIALISTS     IN     DEEP     FOUNDATION    WORK. 


Roofs,  &c. 


.^^ilMOil 


More  durable  ihan  iron.  Cheapest  for  all  spans  up  to  100  Feet. 


D.   ANDERSON    6  SON,   Ltd. 


LAGAN     FELT    WORKS.     BELFAST,    and 
FINSBURY     PAVEMENT     HOUSE.     LONDON.     E.G. 


as  Portable  Building  Co.,  Ltd. 


Finsbury  Pavement  House, 

LONDON. 


Buildings 

for  Home 

and 


FLEETWOOD. 


Manchebter    Chambers, 

MANCHESTER. 


Portable, 
Artistic,  and 
Comfortable 

Dwellings. 

SPECIAL   DESIGNS    FOR  ALL    CLIMATES. 


Export.    ^"'^^^  ^r'''^'";''H?'f?T?- 

nungalovs,  6  Hotel   Duiklini^.s. 


:ifmwpwwn 


Buildings  Packed  &  Marked  in  Sections 
for  Easy  Transport  &  Erection. 

DELIVERED     FOB.     LIVERPOOL,    LONDON,    or    SOUTH/IIVIPTCN. 
Estimates,    Designs    C>   Catalogues    Free. 


i£m'^^ 


Tubes 


Thomas  Piqqott  &  Co.,  Ltd.,  ::™  7 


GAS,  HYDRAULIC  and 
GENERAL  ENGINEERS. 


Columns  Girders.  Castings. 
Welded  and  Rlvetted  Steel 

Pipes. 
Stamped  and   Steel  Angle 

Flanges. 
Steel  Chimneys  of  all  sizes 

and  designs. 
Tanks  in  Steel  or  Cast  Iron 

for  Petroleum  &  Water. 


Loudon  Office: 

14,  Ci.St.THOMAS  APOSTLE 


m 


'Sa.f-'.-t      AS^^ 


0 


H 


steel  Lattice  Girder  Bridge,  in  one  sp.in  of  115  feet  m  inches.  12  feet  deep,  and  i,!  feet  wide,  erected 
over  the  River  Teme  at  Lu-llow,  and  carrying;  Welded  Steel  Main  3  feet  6  inches  c" 
for  the  Birmingham  Wclsli  Water  Scheme. 


THE  WELDLESS  STEEL  TUBE  Co., 

LIMITED, 

ICKNIELD   PORT   ROAD,   BIRMINGHAM. 

AVelcless.J 

Trade  Mark. 


The  Original   Mahers  of 

PATENT    WELDLESS    STEEL    TUBES 


ON     ADMIRALTY     LIST. 
ESTABLISHED     1872. 


BOILERS  SHAFTING 

HYDRAULIC     PRESSES  COUPLINGS  & 

FERRULES  GENERAL 

BORING     RODS  ENGINEERI.VG 

BUSHES  PURPOSES 


Tubes 


MANUFACTURERS     OF 

Weldless  Steel 

and  .  .  . 

Iron 


HOLLOW  FORCINGS, 
COLLARS.  FERRULES 
BUSHES.  LINERS. 
COUPLINGS.  AXLES. 
PISTON  RODS. 
Etc..  Etc., 
Quoted  for  on  .  . 
receipt  of  .  .  . 
particulars. 


Super-heaters 

A  SPECIALITY. 

Contractors  to  the  War  Office 
and  Admiralty. 

Tubes  Limited, 

BIRMINGHAM. 


Nat.  Telephone  No.:  2582.    Telegrams:  "  Cylinders,  Birmingham. 


Boilers 


THE  STIRLING  COMPANY 


OF  U.S.A. 

1  he  Original  Manufacturers  of  the 

STIRLING 


SAFETY 


BOILER 


THE  MOST  ECONOMICAL  BOILER  ON  THE  MARKET. 


Specially  suitable  for  Firing  by  Qas 
from  Blast  Furnaces  or  Producerf ,  or 
forutilisingWaste  Heat  from  Heating: 
Furnaces.  Upwardsof  1,400,000  H.  P. 
of  our  Boilers  in  operation. 


BRITISH     BRANCH 


53,  Deansgate  Arcade,  Manchester. 


■  TmsLILOUS.    MANCMESTI; 


THE    MORRIN    PATENT 

'CLIMAXWATERTUBEBOILER 


600,000  H  P.  in  use. 

M-xde  in  all  sizes 
up  to  1  500  H  P 
->   liable  fur  all  blel  n  raibliii, 
purposes  and  all  conditions 
f  woiking 


Also  Coal   Coke  and  Ash 

Conveying  Plants,  Water 

Sotteneis  and  Purifiers. 

Steel  Chimneys.  &c. 

BRHIDSCO.. 

LTD 

ClitiiJx  H  il  r  Ulorhs, 
REDDISH      near 
MANCHESTER 


17,   VICTORIA   ST.,   WESTMINSTER. 


LEEDS  CITY  BOILER  WORKS 


[Established   ;,S62.  1 
ON     ADMIRALTY     LIST. 


.'High-Class 
^        BOILERS 


To  stand  any  test  or 
pass   any  inspection. 

f'  5:       LATEST  IMPROVED 
'-  MACHINERY. 


VERTICAL    BOILERS 

u».7vs    !n    Siu^k  .itid  In  Progress. 


SPECIALITY, -HihIl-is 

l-"l"L'- Ki^fJll  per  cent 

Contractors   for  Roots 


1  li,  uiral  Iron  and 


Boilers,  &c. 


jj 


ESP 


2rfiiSi 


-i-WrHn^Sl^^rr-^^^ 


ROVLES    limited-  iRLAM  •  /nANeHESTER 


COCHRAN  BOILERS 

PATENT  VERTICAL  MULTITUBULAR 


High=Class   Cross    Tube 


ftil! 


Supplied   to   all    the 
LEADING 

STEAMSHIP    OWNERS, 

RAILWAY    COMPANIES, 

and    GOVERNMENTS 
througrhout    the    World. 


COCHRAN  &  CO.  (Annan), 

LIMITED. 

Annan,  Scotland. 


Boilers,  &c. 


JM 


Engineers  and 
Manufacturers  of 


BABCOCK  &  WILCOX  Ltd., 

Patent  Water=Tube  Steam  Boilers 


OVER   3,900,000   H.P.    IN   USE   IN  ALL   INDUSTRIES. 

gained  the  GRAND   PRIX 


Complete   Installations  of  Steam 

Piping  and  Boiler  House  Plants. 

ALSO 

WATER-TUBE  MARINE  BOILERS. 

E^TIMAlEi    AND    PLAXS    OiV    APPIJCATIOX. 


Eabcock  &  Wilcox  Boiler,  fitted  ' 


Head  Offices - 

LONDON :  Oriel  House,  Farringdon  St. 
E.C.  ;   and   Branches. 


A  valuable  treati'-e  on  Steim 
cesboric'i  Catilogiic  free  on  l 
to  Fnc  neerb  and  Ste  un  Lscrrs 


WORKS:  RENFREW,  Scotland. 


HerbertWeriamL'" 

i1ooDCaTE5'v/oRK5 
BiRmiNCHam. 

TELEGRAPHIC   ADDRESS 

■■floodgate"  BIRMINGHAM. 
TELEPHONE     N?  373. 
STOCK     250.000     CROSS 


i  I  ^  V 


'jy^  -^  ^%^  y  i  li  ^M^ 


Brass  Foundry     _j|jf 


rm  I  ill  ifTi. 


Hunt ... 
m     Mitton, 

MAKERS    OF 

HIGH-CLASS 
FITTINGS  ONLY 

for  Engines  and  Boilers.  


Engineers'  Bras^inishers. 

CROWN  BRASS  WORKS, 
OOZELLS  STREET  NORTH, 

BIRMINGHAM. 


I  Cylinder  Lulwicatcrs. 
No.  863. 


^i^lfc 


Wells'  Specialities 


-    THE 


•mens  tight 


>t 


TALLWORK   &    WELLS'    PATENTSK 

POWERFUL     PORTABLE     LIGHT     FROM     OIL 

Up  to  5.000  Candle  Power. 


For  ENGINEERS.  CONTRACTORS.  SHIPYARDS.  RAILWAYS.  COLLIERIES 
QUARRIES.    MINES.     HARBOURS,     DOCKS,     etc. 

OVER      17,000 

Supplied  to  500  British  and  Foreign  Railways. 

Adopted  by  26  Governments  and  all  leading  Firms. 


SOLD. 


p  Kettle  Torch  Lamps.  I      wells'  oil  gas 


P   The  Miner's  Favourite 
P  Thousands  Sold 

P    L  edexUusnely  by  De  I  ce 
glj  Kindt  M  les  Vc 


Exclusively  used  by  the  Great  Mi 


Lamp,      soo  Candle-power.     Small  Hand  pattern 

Do.      500  or  I  500  Candle-power.     Hand  pattern 
1,500  or  2.500  Candles.    Useful  and  Portable  pattern 
2,500  or  3,500  Candles.    lyianchester  Stiip  Canal  pattern 
3.500  or  5,000  Candles.    A  most  powerful  Lamp 
rns  either  heavy  Wells'  Oil  or  Petroleum,  but  the  for 
30  per  cent,  more  light  than  p. 


id  N 


CENERATINC    LAMPS. 


NO    OUTSIDE    POWER     REQUIRED. 

LIME,    WHITING,  OR    COLD  WATER    PAINTS, 


Applied  at  a   speed   of 


^  No.  4. 
0  No.  4^ 


Will   save   First    Cost    in    a    Few    Days. 

Price,   with  5  ft.  I'"''     -^-.      ;    '     ■,  x—>^.  .">.l      J.  8    ,0s. 

£10    10s. 

7s.    - 


20    ft.    Spi-.'    '■      *     '"    ■''    •  ■'      H..-r, 

'..    With   Wheels,  ,-,   1:     !'..'<     Snur     Sp 

Nozzle,  and  20  it.  ^pecial  ArriiuLircd  Ho 
i«                                              Same  capacity  as  No.  1  Machine. 
i»    M0._6 Price       £7  ^ 

:^  A.    C.   WELLS    6    Co., 

V  100a,    Midland    Road,    St.     Pancras, 


Packings 


THE 
BEST 


METALLIC  PACKING 


IN     THE     WORLD 
OVER    130,000    FITTED 

TO    ALL    TYPES    OF    ENGINES    IN    EUROPE.    ASIA. 
AFRICA.    AND    AMERICA. 


the  British,  United  States.  Dutch,  Spanish, 
ic.  Navies.  Friction  Decreased.  Power  and 
I.  Vacuum     Improved.  Automatic     Self. 

ting.     Steam  Setting.     Entirely  Metallic. 


United  States  Metallic  Packing 


BRADFORD. 


PORTABLE 

AIR    COMPRESSORS    and    PNEUMATIC    HAMMERS. 
PNEUMATIC     HOISTS.      PNEUMATIC    PAINTERS. 
PNEUMATIC    RIVETERS.    iSc.    <&c. 


OVER        3,000,000        H.P.        FITTED. 


Correspondence    invited. 


COMBINATION 
METALLIC 

PACKING 


5    73 
a   c 


COMBINATION     METALLIC     PACKING 
GATESHEAD=ON=TYNE.  ^o    itd. 


Waygood  &"  Otis, 

Ll 

Electric         ,    I     |p-|-Q 
Hydraulic     |     fc»l  T     I    «^a 

CRANES. 


Belt  Driven 
Hand  Power 


Falmouth    Rd.,   LONDON,    S.E. 

42.   QUEEN    VICTORIA    STREET.    E.C. 


BALL    BEARINGS 


ROLLER 

BEARINGS, 

STEEL  and 

METAL 

BALLS, 
and  Bright. 

Accurately 


NUTS. 


The  Auto  Machinery  Co.,  L*'' 


COYENTHY. 


•  '        ijr- 


Safes,  &c. 


-  ^^^MMMMMMMMH? 


f 


S 


m^'^m^nm^'i 


CHUBB'S 

STRONG  ROOM 

DOORS. 

Chubb  &  Son's  Lock  &  Safe 

CO.,   LTD., 
MaKers  to 
THE    KING,    THE    ROYAL    MINT,    AND 
THE  BANK  OF  ENGLAND. 

128,  Queen  Victoria  St.,  London,  E.G. 

Works:    LONDON  &  WOLVERHAMPTON. 


'V^^,^^<;^^\^<jxi><5x^<JxC>^<^^<J<J'.^^.A.^*<^^ 


PAGE'S    MAGAZINE.— Some  Recent  Press  Opinions. 


■'Thf  iiilcrcst  of  Pace's  Magazine  is    undiminished.    .    .     . 
as  wc  could  wish  it  to  he."— Army  and  Savy  Gazelle. 

"  Page's  Magazine  is  a  superb  production,  and  has  no  serious  i 

"Pack's  Magazine  fully  maintains  the  spirit  with  which  it 
contents  and  the  illustrations  arc  on  a  hi.-,'!)  level.''  — /;(/;;, /iv  .lilrnii^ 


AltoLjether    the    Magazme   is  as  t»ood 
■al  in  its  own  particular  line.'" — Evciiin'< 


ated,  and   boll 


T^  Phosphor  Bronze  Co., 

LTD. 

SOUTHWARK,  london,  s.e. 


Sole  Mahers  of  «he  Original 
"Cogwheel"  and  "Vulcan"   Brands  of 

"PHOSPHOR  BRONZE"  ALLOYS 


THE    BEST  &   MOST   DURABLE   METALS 

hr  .    . 

Slide  Valves.  Bearings,  Bushes.  Eccentric 
Straps,  and  other  parts  of  Machinery 
Exposed  to  Friction  and  Wear. 

AJso  Icr  Pump  Feds.  Funips,  Piston  Fitiss.  Pinions,  Worm  Wheels. 
MOTOR    GEARING.  Etc. 


us  in  Phosphor  U.o.i/.e,  Giu.  Met.il.  Bia 


t^V- 


Lubrication 


"VACUUM"    WASTE    OIL    FILTERS    (Patent). 

SAVE    INITIAL    OUTLAY     IN     A    SHORT    TIME. 

Prices  from  37s.  6d.  to  £21  each,  with  filtering  capacities,  varvm.i;  from  2  i^.M.m^.  per  week  t..  .10  «;illons  per  day.      (In  three  types.) 

Largely  adopted  by  gas  engine  and  other  machinery  users.    Invaluable  lor  Electric  Lighting  Stations.     1-ull  p.irucularb  <,n  application— .ilso  of  our 

•B"  TYPE  Op*"- 

PATENT  FILTER.  'i 


VACUUM    OIL  COMPANY,  L^°    NorfoIR  Street,  LONDON.  W.C. 


J^ow  the  Oil  Got  There 


we  could  not  in  the  least  comprehend, 
until  we  saw        41        -f        .-f        .# 


KAYE'S     PATENT    OIL    CAN 

used.  This  ingenious  contrivance,  the  outcome  of  thirty  years'  experience,  is  seamless, 
has  a  seamless  Spout  which  may  be  bent  in  any  direction,  a  new  Valve  and  Spout 
Attachment,  and  a    Valve    Thumb    Button    by    which    the   oil    is    released    at    will.       -H     .9 

JOSEPH    KAYE    d    SONS,    Ltd.,    ,„, 


Lubricators,  &c. 


MOSSES  &,  MITCHELL'S 

Genuine  Vulcanized  Fibre 


SHEETS. 
TUBES. 
RODS. 

INSULATORS. 
VALVES. 

WASHERS. 

STAPLES. 

WRITE    FOR    PAMPHLET    AND    PRICES. 

MOSSES    &    MITCHELL, 

70-71,  CHISWELL  STREET,  LONDON,  E.G. 


PATENT 


LUBRICATORS,  OIL  CONDUCTORS, 

GREASE    CUPS. 


BEARING    BALLS. 

J:<  ^  -^  ^  _9_ 

32  >^  8  5  2  16 

Cast  Steel  and    Phosphor   Bronze 

Send     for     New     Catalogue 

TEALE  6  CO.,  Birmingham. 


W.H.WILLCOX6Co.,Ltd.    « 


23,  34  and  36,  SouthwarR  Street,  LONDON. 

PENBERTHY    PATENT    INJECTOR 

For    ALL    Boilers.  Acknow.edg^ed^the^be^t^.or  Tract. 

OVER    250,000     IN    USE. 

HANDLES    HOT    WATER.  Will  Deliver  at  Boiling  Point. 

WorKs  on  High  and  Low  Pressures. 
AUTOMATIC   and    RESTARTING.  Lifts  up  to  22  ft. 

IN     3     STYLES     AND     16    DIFFERENT     SIZES. 


ASHTON'8 


SIGHT- 
FEIEID 


LUBRICATORS 


Never  fail.       Thousands  Sold, 

SENT    FOR    ONE    MONTH'S    FREE    TRIAL.    


Price      36-  39-  4S-  TS-  i10  -    each. 

Do  not  confuse  this  with  the  cheap,  unfinished,  American  make. 

THOMAS   A.   ASHTON,    Ltd.,  Norfolk   Street,  Sheffield. 


Watch  your  Work!       Don t  Trust  to  Chance. 

-OLIVER 


TYPEWRITER 


WRITES      IN      SIGHT 


\ncl    your    work    is    always    before    you. 


A  Time  Saver!        A  Business  Builder! 

The  STANDARD  VISIBLE  WRITER 


SI  xs  &  Maxim.  Lid.  :  Wi-.i. 
Ltd. :  Edison  &  swax-  Uxn 
&  Co.  :  Bkitish  Westixgiiu 


"Wl    Is    not    this    good 
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BRITISH    LOCOnOTIVES   FOR   ABROAD. 


CHARLES    ROUS-MARTEX. 

Mr.  Rous-Martcn's  careful  summary  o(  the  (acts  .should  dn  much  to  counteract  the  pessimistic 
statements  which  have  lately  been  made  in  various  quarters  on  the  subject  of  the  British 
Locomotive  Industry.  The  author  includes  some  most  notable  examples  of  British  engines 
recently  constructed  for  the  export  trade,  and  the  subject  will  be  continued. — Ed. 


I. 

PESSIMISTIC  writers  upon  British  indus- 
■*-  tries  have  dwelt  much  of  late  on  the 
alleged  supersession  of  Britain  b\-  other  countries 
in  the  production  of  locomotives  for  the  colonies. 
Stress  is  laid  upon  the  fact  that  even  Britain 
herself — the  motherland  of  railways — was 
obliged  three  years  ago  to  import  from  America 
a  considerable  number  of  goods  locomotives. 
Still  more  pointed  attention  has  been  directed 
to  the  success  with  which  various  European 
and  American  manufacturers  have  wrested  from 
Britain  the  privilege  of  supplying  locomotives 
to  certain  British  dependencies.  The  con 
elusion  sought  to  be  deduced  is,  that  British 
methods  are  hopelessly  effete,  and  that  the  star 
of  British  ascendency  in  this  im]iortant  branch 
of  industry  has  set  for  ever. 


I  may  say  at  once,  and  without  the  slightest 
hesitation,  that  I  decline  to  endorse  this  view. 
Indeed,  I  hold  very  strongly  a  wholly  opposite 
view.  That  our  British  manufacturers  as  a 
whole  may  have  fallen  temporarily  a  little 
behind  in  the  race,  owing  to  the  intervention  of 
particular  disturbing  factors,  may  at  once  be 
admitted,  but  the  true  cause  has  been  one  that 
certainly  does  not  tend  to  disquietude.  For  it 
was  a  pronounced  case  of  emharras  dc  richesses. 
All  leading  British  manufacturers  were  so 
utterly  "  full  up  "  of  profitable  work  that  they 
were  absolutelv  unable  to  take  an\'  more  for 
two  years  or  so  then  to  come.  This  was  the 
sole  reason  wh\'  the  Midland,  Great  Northern, 
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Great  Central  and  New  Zealand  contracts  went 
to  the  United  States  of  America. 

The  question  of  results  does  not  enter  into 
the  scope  of  the  present  article.  An  infinity 
of  nonsense  has  been  talked  and  written  on  the 
subject  with  a  view  of  proving  either  English 
or  American  methods  to  be  incomparably  the 
superior  of  the  two,  according  to  the  bias  of  the 
disputant,  whereas,  in  reality,  there  was  not  even 
an  approximate  test  implied  in  the  transactions 
Those  English  and  Anglo-Colonial  railways  were 
in  a  "  tight  place  "  for  want  of  locomotive 
stock,  and  had  to  procure  supplies  with  the 
utmost  possible  expedition,  no  matter  whence. 
Everybody  who  knew  anything  at  all  about 
the  matter  was  perfectly  well  aware  from  the 
first  that  American  engines,  supplied  in  such 
circumstances  and  worked  under  purely  British 
conditions,  would  necessarily  prove  uneconomical 
in  fuel  consum]ition  and  repairs,  but  that,  given 
fair  play,  they  would  assuredly  do  their  pulling 
all  right.  And  so  it  turned  out.  There  is  no 
need  here  that  I  should  enlarge  upon  the  reasons 
why  this  should  have  been  foreseen,  or  why  it 
came  to  pass,  liveryono  wlio  lias  studied  the 
subject  knows  that  the  Americans  atlnnttedly. 
and  of  deliberate  ])urpose,  build  their  engines 
much  more  cheaply  than  we  do  in  England. 
They  do  not  want  them  to  last  so  long  as  ours 
do  ;  they  deem  it  preferable  to  use  them  up 
cpickly  and  liuild  new  ones  with  all  the  latest 
imjirovements,    and    they    do    not    mind    the 


burning  of  a  little  extra  fuel  or  the  somewhat 
larger  cost  of  rejiairs,  because,  in  their  opinion, 
thev  make  the  engines  pay  for  both. 

On  the  other  hand  our  British  locomotive 
builders,  if  they  do  not  build  "  for  eternity," 
as  has  been  said  of  our  bridge  builders,  do  at 
least  build  their  locomotives  to  last  more  than 
the  average  length  of  a  human  life,  while  they 
finish  them  with  the  delicacy  of  an  astronomical 
instrument,  and  naturally  engines  built  with 
such  perfection  do  prove  alike  more  efficient, 
per  unit  of  theoretical  power,  than  do  the  more 
roughly  built  machines,  and  also  more  economical 
as  regards  fuel  consumption  and  repairs.  The 
sole  point  in  which  it  seems  to  me,  after  a  long 
and  e-xceptionally  varied  experience,  our  British 
locomotives  fall  short  of  American,  is  that  we 
do  not  give  them  so  large  an  amount  of  power  in 
pro]iortion  to  the  work  they  have  to  do.  In 
other  words,  the  British  engines  have  fewer 
;/;///s    I,/    Ihcorelical    power,    and    consequently 


STATUS     OF     BRITISH     ENGINES. 

Tills,  however,  is,  of  course,  not  an  essential 
feature  in  British  engines;  it  is  rather  the 
siir\i\al  111  the  sins  of  our  railway  youth,  a 
relic  C.I  .iK  liaiMii  which  I  am  glad  to  say  is  more 
and  iiiciie  i,iiiidl\-  becoming  obsolete.  But 
even  were  the  case  otherwise,  the  fact  would 
remain  that  our  British-built  engines  do  po-.i-- 
great  constructional  superiority  alike  in  material 
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and  in  workmanship,  and  tins  is  so  lnll\- apjire- 
ciated  by  most  ol  the  British  colonies  and 
de]iendencies,  as  well  as  by  foreign  nations, 
that  if  British-built  engines  can  be  procured 
within  a  reasonable  time  and  at  a  reasonable 
jirice,  they  are  almost  invariably  preferred  to 
other  builds.  But  this  very  fact  in  itself  pro- 
duces a  new  difficulty — the  embarras  de  richesses 
already  referred  to.  Our  leading  British  makers 
are  almost  always  so  "  full  up  "  of  orders,  and 
have  so  vast  an  amount  of  work  in  hand,  that 
they  are  often  compelled  to  stipulate  for 
longer  time  of  execution  than  is  needed  by 
builders  of  less  fame  who  are  not  so  fully  occu- 
pied. It  was  this  fact  which  led  to  British 
orders  being  sent  to  America,  and  which  com- 
pelled the  colonv  of  New  Zealand,  just  at  the 
time  when  its  Government  was  most  anxious 
to  foster  its  trade  with  the  Mother  Country, 
nevertheless,  to  transfer  its  locomotive  orders 
to  the  United  States.  New  Zealand  is  perhaps 
the  most  thoroughly  British  and  John  Bullish 
and  loyal  of  all  the  colonies,  and  the  one  most 
anxious  to  deal  solely  with  the  Mother  Country, 
if  possible.  Yet  I  believe  I  am  right  in  saying 
that  New  Zealand's  stock  of  locomotives  in- 
cludes a  larger  proportion  of  American-built 
engines  than  that  of  any  other  British  de- 
pendency. This  is  a  very  curious  and  sug- 
gestive fact,  and  it  may  be  interesting  to  trace 
out  the  causes. 

WHY     NEW     ZEALAND     SENDS     TO     AMERICA. 

Ori.uinally  all  the  engines  employed  on  New- 
Zealand  railways  were  of  British  build.  They 
were  supplied  chiefly  b\'  Messrs.   Neilson   and 


Co..  the  Avonside  Company,  Messrs.  Diibs  and 
Co..  R.  Stephenson  and  Co..  and  the  ^'ulcan 
and  Yorkshire  Engine  Companies.  When  the 
time  arrived  for  running  passenger  expresses, 
as  none  of  the  engines  already  in  the  colony 
were  suited  to  such  duty,  it  became  necessary 
to  procure  a  new  type.  This  was  taken  in  hand 
in  good  time  before  the  completion  of  the 
through  line,  but  it  was  found  that  no  British 
builders  kept  in  stock,  or  were  prepared  to  pro- 
vide at  very  short  notice,  the  exact  class  of 
engine  suited  to  that  sort  of  work  on  the  3-ft.  6-in. 
gauge,  with  a  very  light  permanent  way — laid 
with  only  40-lb.  rails  for  a  considerable  distance 
— and  somewhat  steeply  graded.  On  the  other 
hand,  locomotives  of  this  class  were  ascer- 
tained to  be  readily  obtainable  from  America, 
and  accordingly  thence  came  the  first  American 
shi])ment  of  locomotives  to  New  Zealand — eight 
express  engines  constructed  by  the  Rogers 
Company,  of  Patterson,  N.J.  The  next  urgent 
requirement  was  a  tyjie  of  goods  engine  capable 
of  hauling  heavy  trains  over  the  ruling  grades 
of  I  in  50,  with  curves  of  7!  chains  radius,  that 
prevailed  over  the  southern  portion  of  the 
Dunedin-Christchurch  main  line.  An  eight- 
wheel  coupled  engine  was  manifestly  indicated 
with  wheel  base  flexible  enough  to  enable  the 
curves  to  be  safely  rounded.  This  obviously 
suggested  the  American  type,  known  as  the 
"  Consolidation,"  namely,  eight-wheels  coupled, 
the  two  middle  pairs  being  unflanged,  and  a 
Bissell  bogie  or  two-wheel  pony  truck  to  lead. 
Here  again  an  American  firm — the  Baldwin 
Compan\-,  of  Philadelphia,  had  on  hand  pre- 
ciseh'  the   article   required,   and  shipped  it  to 
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New  Zealand  with  a  cek-rit\-  ot  desiiatdi  and 
economy  of  e.\j)ense  that  in  those  days  seemed 
positively  astonishing.  Both  classes  of  engines 
performed  most  satisfactory  work  without 
proving  inordinately  expensive  in  either  fuel 
or  repairs. 

Nevertheless,  notwithstanding  this  favourable 
result  of  these  two  initial  importations,  so 
strong  was  the  "  Motherland  "  feeling  in  New 
Zealand  that  there  was  great  reluctance  to 
import  any  but  British-built  engines,  and 
accordingly  several  successive  orders  were  sub- 
sequently given  to  leading  British  firms,  in- 
cluding Neilson,  Diibs,  and  Stephenson.  But 
then    there    unexpectedh'    occurred    a    sudden 

ex]iansion   and  con^rsti >!    li,it'ti(    similar  to 

that  which  overtook  the  Diiti^-h  i,iil\\,i\s  a  few- 
years  ago  and  brought  about  the  American 
importations  hither.  The  train  loads  had  out- 
grown the  capacity  of  the  original  express 
engines,  and  the  number  of  goods  trains  that 
required  the  most  jiowerful  engines  to  haul 
them  had  greatly  multiplied.  So  twenty 
locomotives,  ten  of  each  class,  were  ordered 
from  Britain.  But  in  the  first  place  the  time 
required  for  execution  was  so  much  longer  than 
had  been  anticipated,  that  there  seemed  every 
probability  of  a  traffic  deadlock  before  the 
new-  engines  sli.niM  Ir  icreiN-ed.  and  in  the 
second  jilacc  llii(iu,L;h  Mime  strange  o\-ersi.!^ht, 
which  has  ne\er  lieeu  luUy  ex])lained,  the  first 
two  engines  of  the  order  that  were  ready, 
turned  out  to  weigh  considerably  more  than  had 
been  estimated,  and  also  considered  )1\  more 
than  the  colonial  bridges  would  salth   Miiipnrt. 


This   necessarily   involved    further    tklu 


and 


nieanwiiile  the  traffic  necessities  had  become 
urgent  in  the  last  degree,  wherefore  recourse 
was  had  once  more  to  the  United  States,  an 
order  being  cabled  to  the  Baldwin  Company  for 
a  number  of  engines  having  the  same  nominal 
power  as  those  previously  ordered  from  Britain. 
The  result  is  a  matter  of  history.  The  American 
builders  saw  their  chance,  and  ran  it  for  all  it 
was  worth.  The  engines  were  delivered  in 
New  Zealand  within  five  months  from  the  date 
of  the  cabled  order,  and  at  a  cost  of  /400  per 
engine  less  than  that  which  was  to  be  paid  for 
the  British  engines  not  yet  to  hand.  Moreover, 
the  American  engines  of  both  types,  as  in  the 
former  ra^e.  ]lro^•ed  in  all  respects  satisfactory. 

THE     PREPONDERATING     TACTOR     IN     THE 
LOCOMOTIVE     SITUATION     TO-DAY. 

It  is  not  surprising  that  in  these  circum- 
stances the  New  Zealanders  should  have  felt 
that  their  salvation,  or  at  least  their  security, 
la\-  with  America  rather  than  with  Britain. 
and  the  consequence  has  been  seen  in  the  large 
l(niini(iti\e  importations  to  that  colony  from 
the  Lulled  States  which  have  since  taken  place, 
and  which  still  continue.  It  is  highly  probable 
that  other  British  colonies  or  dependencies  may 
have  had  similar  experiences,  but  I  prefer  to 
write  (  I  th(-c  which  iia\-c  ((inc  under  my  notice 
l(is(in,ill\.  Their  h:iv  lueii  nuich  rcsultless 
(.iispulation  on  one  phase  of  this  question. 
Satisfaction  has  naturally  been  felt  in  this 
country  that  the  sole  reason  why  British  builders 
ha\c  lieeii  out  c^f  \-arious  recent  contracts,  is 
that  their  hands  were  already  full,  that  they 
had  as  much  ]jrofitable  work  in  progress  already^ 
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or  contracted  for,  as  their  existing  machinery 
could  cope  with.  But  it  was  further  held  to  be 
not  worth  while  to  erect  additional  machinery 
merely  to  grapple  with  a  state  of  affairs  which 
might  be  purely  exceptional  and  emergent, 
and  might  not  prove  permanent,  in  which 
latter  contingency  the  investment  might  prove 
unremunerative.  To  this  it  has  been  answered 
that  American  builders  view  the  situation 
otherwise,  and  deem  it  judicious,  economical 
and  profitable  to  seize  every  opportunity  that 
offers,  to  turn   away   no   orders    that    can    be 


secured,  and  to  undertake  them  and  execute 
them,  even  if  this  should  involve  extensive 
outlay  in  respect  of  new  machinery.  It  does 
not  fall  to  me  on  the  present  occasion  to  decide 
between  these  conflicting  opinions  ;  my  part 
is  merely  to  record  them  as  constituting  a 
preponderating  factor  in  the  locomotive  manu- 
facturing situation  as  it  exists  at  the  moment, 
and  has  existed  for  some  years  past. 

WANTED,     FAIR     PLAY. 

There  is  another  side  of  the  case  which  is  less 
agreeable  to  touch  upon.     I  do  not  desire  to 
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irritate  national  antipathies.  But  I  am  afraid 
it  is  undeniable  that  certain  contracts  abroad 
have  been  wrested  from  British  competitors  by 
means  that  cannot  be  characterised  as  fair. 
Certain  recent  instances  are  sufficiently  notorious 
in  which  foreign  contractors — European — have 
obtained  contracts  to  supply  locomotives  to 
British  dominions  abroad  by  deliberately  under- 
taking to  do  what  they  must  have  been  well 
aware  could  not  possibly  be  honestly  done  for  the 
price  named,  and  then,  endeavoured  to  pass 
off  inferior  material  and  inferior  workmanship 
in  heu  of  what  their  contract  required  to  be 
given.  It  is  manifestly  unfair  to  British 
manufacturers  that  they  should  have  to  face 
competition  of  this  class,  and  the  only  remedy 
seems  to  be  for  the  inspectors  to  be  absolutely 
rigid  and  uncompromising  in  the  performance  of 
their  dut\-.  prrtoriniiig  it  with  entire  indepen- 
dence, and  ruthks^lx  (■"lulemning  inferior  woik 
and  materials  "  witlimit  fear,  favour  or  affec- 
tion." That  ISnti^h  builders  can  compete 
successfully  on  an  cciuitable  basis  I  entertain 
no  doubt  whatever,  provided  only  the  obstacle 
of  time  does  not  stand  in  the  way.  But  they 
will  have  to  bear  in  mind  that  railway  traffic 
will  not  wait  lor  inanulaiturers.  and  that 
even  the  most  presruiit  ol  railway  authorities 
cannot  jjossibly  foresee  what  may  be  the  re- 
quirements of  a  year  or  two  in  advance.  There 
have,  indeed,  been  instances  of  such  attempted 
foresight  on  the  part  of  a  British  colony,  which 
resulted  in  a  large  proportion  of  the  new  rolling 
stock,   hurriedlv  ordered,   turning  out  a  costly 


superfluity,  owing  to  the  sudden  intervention  of 
one  of  those  periods  of  "  bad  times  "  to  which 
even  the  most  prosperous  and  progressive  com- 
munities are  occasionally  subject.  Consequently, 
if  our  British  engine  builders  desire  to  retain 
in  their  own  hands  the  cream  of  the  colonial 
locomotive  trade,  they  will  have  to  hold  them- 
selves prepared  for  sudden  and  short-noticed 
demands  ;  otherwise  orders  will  assuredly  go 
elsewhere,  and  may  then  continue  so  to  do.  They 
may  deem  this  latter  alternative  preferalile  to 
the  expenditure  of  large  sums  in  adding  to  their 
appliances  on  the  chance  of  such  additions 
being  needed.  That  is  a  matter  for  them  to 
decide,  but.  unquestionably,  unless  they  can 
make  it  suit  their  circumstances  to  hold  them- 
selves in  readiness  for  such  sudden  demands, 
thev  will  always  be  in  danger  of  seeing  good 
contracts  pass  them  l.\'. 

BRITISH     BUILDERS     NOT    YET    PLAYED     OUT. 

Ha|ipil\-.  there  have  not  been  lacking  instances 
of  late  of  our  British  locomotive  manufacturers 
holding  their  own  abroad,  in  spite  of  the  certain 
measure  of  success  which  French  and  (niinan 
builders  had  won  in  British  depeiukncus. 
Two  cases  at  once  suggest  themselves.  Not 
long  ago  the  State  Railways  of  Belgium  gave 
an  order  to  the  eminent  Glasgow  firm,  Messrs. 
Ncil^on.  Reid  and  Co.,  to  construct  a  batch  of 
])i)weihil  express  engines  according  to  the  cele- 
brated "  Breadalbane,"  or  "  improved  Dunala- 
stair"  design  of  Mr.  J.  F.  MTntosh,  Chiet 
Mechanical  Engineer  to  the  Caledonian  Railway. 
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Still  more  recently  the  State  Railways  ot  Holland 
obtained  from  the  same  Scottish  firm  a  batch 
of  very  fine  express  engines,  of  which  one  was 
shown  in  the  Vincennes  Annexe  of  the  Paris 
Exhibition  of  1900,  exciting  general  admiration 
and  being  allotted  the  grand  prix.  More  re- 
cently still,  Messrs.  Beyer.  Peacock  and  Co., 
the  well-known  builders  of  Gorton,  Manchester, 
have  received  an  order  from  the  Imperial 
Government  of  Japan  for  no  fewer  than  twenty- 
four  locomotives  in  one  batch.  This  is  all  the 
more  satisfactory,  inasmuch  as  so  lately  as  the 
end  of  last  year  a  very  important  locomotive 
contract,  involving  a  huge  sum  of  money,  had 
been  given  by  the  Japanese  Government  to 
some  German  builders.  It  was  stated  that 
several  of  the  leading  British,  American,  and 
German  building  firms  had  tendered  for  the 
contract,  but  that  only  the  German  tenders  were 
accepted.  Subsequently,  however,  it  transpired 
that  for  some  reason  the  order  which  had  been 
given  to  Germany  was  rescinded,  and  was  trans- 
ferred to  Messrs.  Diibs  and  Co.,  of  Glasgow, 
except  so  far  as  eight  engines  were  concerned, 
which  still  were  ordered  from  a  German  maker. 
However,  it  is  satisfactory  to  note  that  both 
Messrs.  Diibs  and  Messrs.  Beyer  Peacock  and 
Co.  secured  very  substantial  contracts  with 
the  State  Railways  of  Japan,  perhaps  at  the 
lircseiit   moment,  the  most    progressive  Empire 


WHAT     BRITISH     MANUFACTURERS     ARE     DOING. 

At  this  stage  it  will  probabh'  l)e  interesting 
to  stray  somewhat  beyond  generalities,  and  to 
enter  into  some  fuller  detail  as  to  what  our 
British  builders  have  been  doing  of  late.  As  the 
result  of  special  inquiries,  I  find  that  a  number 
of  important  contracts  have  been  secured  from 
various  quarters  of  the  globe  by  such  well-known 
makers  as,  for  instance,  the  three  great  Glasgow 
firms — which  I  take  in  their  alphabetical  order 
— Messrs.  Diibs  and  Co.,  Messrs.  Neilson,  Reid 
and  Co.,  and  Messrs.  Sharp,  Stewart  and  Co.  ; 
also  by  Messrs.  Kitson  and^Co..  ofjLeeds,  and 
tlie  \'ulcan  Foundry,  Newton-k•-\^'illows  and 
perhaps,  some  others. 

Messrs.  Diibs  have  recenth  built  for  the 
Government  Rail\va\-  of  Western  Anrtrali.i  some 
\vi\-  fine  l.'-wlurl  k<»><:1^  enf;nies  (11^.  !)■  i-'ighl" 
wheels  couj-letl  with  liMdiiii;  four-wheel  bogie  ; 
the  coupled  whul-  an  ,;  It.  6|- in.  in  diameter, 
the  cylinders  nre  17  m.  by  23  in.,  and  the  total 
heating  surface  is  1,394  ^qtiare  feet ;  the  fire- 
box yielding  127  square  feet  ;  it  has  a  working 
pressure  of  175  lb.  per  square  inch.^  The  weight 
of  the  engine  in  working  order  is  no  less  than 
53  tons  7  cwt.,  exclusive  of  tender,  although 
it  is  built  to  run  on  the  narrow  3-ft.  G-in.  gauge. 
It  is  accompanied  by  a  double  bogie  tender 
which  weighs  28  tons  loaded. 

For  the  Imperial  Government  of  Japan,  the 
same    lirni    has   constructed   some    very   handy 
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eight-wlieel  tank  engines  (fig.  2),  \\ith  4-ft.  i-in. 
wheels,  six-coupled,  and  trailing  two-wheel 
bogie.  The  cylinders  are  16  in.  by  24  in.  ; 
total  heating  surface,  i.ooo  square  feet,  steam 
pressure  160  lb.,  the  total  weight  of  engine, 
loaded,  49  tons.  These  engines  are  also  foi  the 
3-ft.  6-in.  gauge. 

For  the  railways  of  India,  which  are  on  the 
5-ft.  b-in.  gauge,  Messrs.  Diibs  ha\e  built  two 
useful  locomotive  types.  The  first  is  for  the 
East  Indian  Railway  (fig.  3).  It  is  a  powerful 
and  efficieit-looking  goods  engine,  entirely 
British  in  outside  appearance,  with  six-cou])led 
5-ft.  i-in.  wheels,  inside  cyUnders,  18  in.  by 
26  in.,  1.350  square  feet  heating  surface,  of 
which  total  113  square  feet  must  be  accredited 
to  Mr.  D.  Drummond's  water-tubes  that  traverse 
the  firebox.  The  engine  weighs  44I  tons  in 
working  order,  and  employs  a  steam  pressure  of 
160  lb.  ;  the  tender  tanks  carry  3,000  gallons  of 
water,  wliile  the  coal  bunkers  have  a  cubic 
capacity  of  240  ft.  The  second  of  Messrs.  Diibs's 
(fig.  4)  5-ft.  6-in.  gauge  Indian  types,  is  a  sturdy 
looking  ten-wheeler,  with  six-coupled  5-ft. 
wheels,  leading  four-wheel  bogie,  outside  cylin- 
ders, 18  m.  by  2()  in..  1.288  sciuare  feet  of  heating 
surface,  ami  Km  lb.  ot  steam  jiressure.  This 
engine  weighs  52  tons  2  cwt.,  and  the  tender 
ca])acity  is  3,000  gallons  ol  water.  250  cubic  leet 
of  fuel.' 

Figs.  5  and  6  show  two  strongly  contrasting 
types  of  tank  engine,  of  which  several  have  been 
built  by  ihe  same  firm  for  the  Santander  and 
Bilbao  Railway  of  Spain.  They  consecnuiitK- 
introduce  us  both  to  an  entirely  foreign  conntrw 
and  also  to  a  fresh  gauge,  that  of  the  metre,  or 


3q'37  in.  One  is  four-wheeled  coupled  for 
passenger  service,  and  has  4-ft.  3i--in.  drivers, 
outside  cylinders,  15!  in.  by  22  in.,  772  square 
feet  of  heating  surface,  150  lb.  steam  pressure, 
a  water-tank  capacity  of  600  gallons,  and  a 
bunker  space  of  49I  cubic  feet.  The  other 
engine  is  a  ten-wheel  double-ender,  with  six 
wheels  coupled,  3  ft.  3  in.  in  diameter,  and 
leading  and  trailing  two-wheel  pony  trucks. 
The  total  heating  surface  is  943  square  feet,  the 
cylinders  (placed  outside)  are  16  in.  by  20  in., 
and  the  total  weight  of  the  engine  loaded  is 
39  tons.  The  tank  carries  850  gallons  of  water, 
and  the  bunkers  hold  51  cubic  feet  of  fuel. 

Next  in  order  among  Messrs.  Diibs  and  Co.'s 
foreign  customers  comes  the  Argentine  Republic, 
with  the  Buenos  Ayres  and  Pacific  Railway 
for  which  they  have  constucted  some  handsome 
and  English-looking  ten-wheel  tank  engines,  with 
four  coupled  5-ft.  i-in.  wheels,  leading  four-wheel 
bogie,  and  trailing  two-wheel  pony  truck,  out- 
side cylinders,  16  in.  by  24  in.,  1,067  square 
feet  of  heating  surface,  175  lb.  steam  pressure  : 
total  weight  in  working  order,  57J  tons.  These 
engines  are  built  for  the  same  gauge  as  that  ol 
the    Indian    railways,    nainclv,    5ft.    bin.     The 

littrd  witli  y\r.  I).  Dniminund's   water-tubes   in 

.South  .\hica  is  also  the  recijnent  of  some  ol 
Messrs.  Diibs's  manufactures.  For  the  (iovern- 
ment  Railways  of  the  Colony  of  Natal,  which 
are  constructed  on  the  narrow  3-ft.  6-in.  gauge, 
tlir\-  lia\c  built  an  extraordinarily  powerful  tank 
eni^inr.  which  r\iii>  on  no  fewer  than  si.xteen 
wheels,  tell  bciiie  i-oiipKcJ.  with  a  learhng  four- 
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wheel  bogie  and  trailing  two-wheel  pony  truck. 
The  ten-coupled  wheels  are  3  ft.  g  in.  in  diameter, 
the  cylinders  are  as  much  as  19  in.  in  diameter, 
with  a  27-in.  piston  stroke,  and  the  heating 
surface  amounts  to  1,493  square  feet,  while  the 
steam  pressure  is  175  lb.  per  square  inch.  This 
huge  engine  weighs  70  tons  18  cwt.,  and  is 
probably  the  largest  and  heaviest  yet  built  for 
the  3-ft.  6-in.  gauge.     (Fig.  8). 

An  order  has  also  been  executed  b\-  the  same 
builders  fcr  the  railways  of  Burmah,  which  are 
constructed  on  the  metre  gauge.  These  engines 
possess  the  peculiarity  of  having  outside  bearings 
and  outside  cranks  to  the  coupled  wheels, 
together  with  outside  cylinders.  The  cylinders 
are  14  by  20.  the  six-coupled  wheels  are  3  ft.  6i  in. 
in  diameter,  the  total  heating  surface  is  650 
square  feet,  and  the  steam  pressure,  150  lb. 
The  engine  is  a  small  one,  weighing  only  24  tons 
13  cwt.  ;  it  is  shown  in  fig.  9,  and  it  will  lie 
observed  that  the  tender  is  fitted  with  a  very 
curious  superstructure  for  the  purpose  of  holding 
a  special  kind  of  fuel.  The  enormous  headlight 
in  front  of  the  chimney  also  tends  to  give  this 
engine  an  unusual  appearance. 


Ijut  the  Scottish  firm  was  not  content  with 
supplying  Western  Australia,  Japan,  India. 
Spain,  the  Argentine  Republic,  Natal,  and 
Burmah,  but  has  also  gone  so  far  afield  as  China, 
and  has  carried  out  a  contract  for  the  supply  to 
the  Imperial  Chinese  Railway  of  a  number  of 
engines  of  the  so-called  "  Mogul  "  type,  with 
six-coupled  driving  wheels,  4  ft.  6  in.  in  diameter, 
and  leading  pony  truck.  The  cylinders,  which 
are  outside  the  frames,  are  17  in.  by  24  in.,  the 
total  heating  surface  is  1,196  square  feet,  and 
the  steam  pressure  as  high  as  180  lb.  per  square 
inch,  while  the  weight  of  the  engine  in  working 
order  is  44  tons  16  cwt.     (See  frontispiece.) 

Even  this  list  of  nuiit  r.  instructions  is 
sufficient  to  show  that  our  British  fiuilders  are 
not  yet  "  played  out."  In  a  subsequent  article, 
I  shall  give,  on  a  similar  basis,  particulars  of 
Ificomotives  lately  turned  out  by  the  other 
two  Glasgow  firms  referred  to — Messrs.  Neilson, 
Keid  and  Co.,  and  Messrs.  Sharp,  Stewart  and 
Co. — as  well  as  by  ^lessrs.  Kitson  and  Co..  anil 
the  \'ulcan   Foundry. 

[To    be  continued.) 


CORRESPONDENCE. 


•WIRELESS"     TELEGRAPHV. 


7,.  llii-  Edikn 


V>¥.AR  Sir,— 

In  connection  with  Mr,  de  Segundo's  paper  on  "Wire- 
less" Telegrapliy  which  appears  in  the  Apiil  number  of 
yourmagazine,  it  may  be  of  interest  to  some  of  your  readers 
to  hear  that  when  I  visited  Honolulu  in  January  of  this  year, 
I  found  the  "  wireless  "  system  being  used  there  with  much 
success.  The  islands  of  Hawaii  are  seven  in  number, 
and  they  have  been  an  .\merican  colony  since  1897,  I 
believe.  I  was  told  that  all  the  islands  had  been  con- 
nected bv  "wireless"  for  some  time,  in  fact,  ever  since 


Mr.  Marconi's  discovery  was  proved  practicable.  The 
distance  from  island  to  island  is  in  some  cases  about 
twenty  miles,  and  in  others  as  much  as  about  seventy-five. 
The  syttem  is  working  very  satisfactorily,  and  is  of  great 
value  to  many  of  the  business  men  who  have  their  oflices 
in  Honolulu, on  the  island  Oaha.and  theirsugarplantations 
on  distant  islands.  On  the  island  Oaha  nothing  but 
telephone  is  used.  The  cable  connecting  Honolulu 
with  San  Francisco  was  laid  down  by  the  cable  ship 
Silvertown,  and  completed  on  December  31st,  11)02- 
Unfortunately,  I  have  no  official  or  technical  figures  cif 
the  working  of  the  "wireless"  on  these  islands  wifli 
me.  M.  C.  C.^i^kGomm. 


JOSEPH      HORNER. 

This  article  deals  wiUi  the-  designs  of  the  walls  and  roofs  of  workshop  biiildiiiys.— Ei 


HE  ground  ])lan  of 
the  works  having 
been  settled,  the 
next  matter  to  be 
considered  is  the 
construction  of  the 
shops.  This  in- 
cludes the  general 
design  of  the 
buildings,  and  also 
the  particular  arrangementswhich  are  required  in 
the  separate  shops,  such  as  those  pecuhar  to  the 
foundry,  machine  shop,  boiler  shop.  etc.  We 
propose  to  take  uji  the  latter  individually  at  a 


later  stage  in  this  series.  They  do  not  touch 
materially  the  general  problems  of  buildings, 
which  can  be  settled  in  the  main  irrespective  of 
these  details.  In  approaching  this  general  sub- 
ject, the  two  questions  that  naturally  call  for  first 
consideration  are  the  structural  design  of  the 
walls  and  roofs,  and  then  the  questions  of  floors. 


HOW     HOISTING     TACKLE      AND     SHAFTING     AFFECT 
THE    DESIGN    OF    WALLS. 

Before  settling  some  of  the  principal  details 
of  the  walls  the  requirements"of^the  interiors  ol 
the   shops   ha\-e   to   be   considered.     Two  most 
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important  matters,  which  apply  to  several  shops 
alike  are  the  hoisting  appliances,  and  the  shaft- 
ing. As  the  strains  on  heavy  hoisting  tackle 
are  transmitted  to  the  walls,  these  have  to  be 
made  stiff  enough  to  stand  them,  besides  sus- 
taining the  load  due  to  the  roof.  Overhead 
travellers  are  generally  carried  on  girders 
supported  on  columns,  or  on  buttresses,  or  on 
corbels.  Buttresses  fulfil  the  double  function  of 
supports  to  the  travellers,  and  of  stiffeners  to  the 
walls.  Swinging  cranes  require  the  sujiport 
either  of  stiff  buttresses  or  of  columns. 

The  shafting  affects  the  design  according  to 
whether  the  main  line  is  to  run  down  the  centre, 
or  along  the  sides  of  the  shop.  The  former  plan 
IS  not  permissible  in  shops  where  a  traveller  has 
to  be  installed  because  it  would  block  the 
movements  of  the  latter.  But  it  is  suitable 
enough  for  light  machine  shops,  and  then 
buttresses  or  corbels  must  be  built  in,  or 
columns  erected  to  carry  girders  or  brackets 
for  the  shaft  bearings. 

Line  shafting  is  also  carried  at  the  sides  of 
shops,  down  which  a  traveller  runs,  the  shaft 
bearings  being  suitably  attached  either  to 
brackets  on  the  walls  or  on  the  columns.  This 
does  not  admit  of  the  convenient  use  of  very 
large  driving  pulleys,  but  pulleys  of  small  and 
medium  diameters  can  be  carried  thus  without 
projecting  so  far  as  to  interfere  with  the  move- 
ments of  the  traveller.  The  drive  to  the 
counters  is  then,  of  course,  either  vertical,  or 
nearly  so.  Very  often  the  line,  or  the  counter- 
shaft runs  through  columns,  or  beneath  traveller 
girders. 

The  storied  building  offers  no  difticulty  with 
regard  to  the  fixing  of  shafting.  The  joists 
which  carry  the  floors  are  utilised  for  bolting 
planks  up  to  receive  the  shafting  bearings, 
often  for  both  those  of  the  line  and  counter. 
Then  the  belts  run  horizontally  from  one  to  the 
other,  and  vertically  from  the  counters  to  the 
machines.  In  such  shops  there  is  seldom  any 
hoisting  tackle  required  to  interfere  with 
belts.  In  some  cases  the  roof  principals  have 
to  sustain  the  main  line  of  shafting,  in  others  a 
system  of  overhead  tracks  has  to  be  suspended 
from  them.  In  such  cases  these  attachments 
must  be  provided  for  in  the  original  design,  if  the 
work  is  to  be  carried  out  in  the  simplest  and 
most  satisfactory  manner. 


WALLS     AND     COLUMNS. 

There  are  two  systems  of  building  factory 
walls  :  one,  the  older,  in  which  brick,  or  stone 
is   used   wholly  ;     the   other   in    which    a    steel 
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skeleton  either  has  its  interspacing  filled  in  with, 
or  is  enclosed  with,  bricks.  Such  filling  in,  or 
covering  is  subsidiary  and  secondary  to  the 
columns,  the  latter  alone  sustaining  the  roof, 
hoisting  tackle,  shafting,  and  portions  of 
machines.    The  walls  need  not  be  II 

thicker  than  the  length  of  a  brick 
— nine  inches.  They  are  chiefly 
a  protection  from  the  weather. 

In  those  cases  where  columns 
are  used  with  a  brick  interspacing 
in  walls,  the  result  is  to  cheapen 
the  cost.  With  the  column  ]iattern 
for  the  roof  supports  of  open 
bays,  the  same  can  be  used  for  the 
outer  walls.  The  cost  is  not  only 
lessened,  but  the  columns  afford 
better  means  of  attachment  than 
brick  walls  do.  The  walls  in 
such  a  design  carry  nothing 
(minor  small  shop  fittings  e.\- 
cepted),  they  merely  fulfil  the 
same  function  that  corrugated 
sheet  does  in  some  buildings, 
only  in  a  more  substantial,  com- 
fortable way.  The  whole  of  the 
weight  of  the  roof  is  borne  by  the 
columns :  so  is  that  of  cranes  and 
machines. 

A  great  advantage  in  the  use 
of  steel  throughout  for  columns 
and  roof  principals,  apart  from 
its  combined  strength  and  light- 
ness, is  that  the  whole  of  the 
skeleton  work  of  a  building  can 
be  completed  in  steel  before 
joiners,  plumbers,  slaters,  and 
other  craftsmen  come  on  the  job. 

In  such  a  design  longitudinal 
txtrn>inii  is  easy.  Fresh  columns 
( ,m  111-  ,idil((l,  the  roof  e.xtended, 
,niil  tiic  walls  filled  in.  Another 
point  is  that  columns  afford  ex- 
cellent means  of  attachment  for 
the  pipes  which  are  used  for 
heating  and  other  purposes  in 
many  modern  shops. 

Sometimes  the  steel  skeleton 
is  not  even  bricked  in,  but 
simply   covered   with  corrugated 
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gahanised  sheets.  This,  however,  is  not  to  be 
recommended  e.xcept  for  temporary  structures. 
In  view  of  possible  future  extensions  the  sheet 
iron  building  has  the  advantage  of  being  easily 
removed  or  remodelled.  That,  and  its  cheap- 
ness, and  rapid  construction,  is 
all  that  can  be  said  in  its  favour. 
For  temporary  service  it  is  the 
only  kind  available.  By  tem- 
porary service  is  meant  the 
erection  of.  or  extension  of  a  shoji 
during  such  period  as  a  better 
site  is  being  secured,  or  until  the 
lease  of  such  a  site  falls  in.  The 
temporary  service  in  such  cases 
may  run  into  a  few  years.  The 
great  objection  to  such  buildings 
is  the  extremes  of  temperature 
in  summer  and  winter,  the  sheet 
iron  affording  little  protection 
excepting  from  winds.  But  platers 
and  boiler  makers  are  glad  even 
of  this  protection. 

Sometimes  one  sees  a  great 
deal  of  match-boarding  as  well 
as  masonry  used  in  the  walls  of 
shops.  Thus,  if  columns  afford  the 
main  support,  the  intervals  are 
filled  mainly  with  brick  or  with 
timber,  or  with  corrugated  sheets, 
and  here  and  there  a  wuidow.  Or 
the  space  between  the  traveller 
runway  and  the  roof  is  boarded 
up.  This  has  an  unsightly  ap- 
[HMrance  both  from  within  and 
without,  and  it  blocks  light.  Add 
to  this  heavy  timber  trusses, 
narrow  and  short  skylights,  and 
we  have  a  good  object  lesson  of 
how  not  to  do  it. 


COLUMNS. 


Columns  are  either  cast,  or  of 
rolled  sections,  or  steel-plated,  or 
lattice-braced.  In  the  main,  the 
choice  of  one  or  the  other  kind 
is  of  not  much  importance.  Each 
type  is  very  suitable  for  certain 
conditions,  but  the  question  is, 
perhaps,      in    the     main,     often 
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reduced  to  one  ol  the  relative  cost — castings 
costing  less  or  more  than  plated  work  in 
different  districts.  Or  the  choice  may  be 
determined  by  the  firm's  own  facilities  for 
manufacturing  either  design. 


jieriods.  Fig.  I  is  a  type  in  frequent  use,  the 
only  modifications  required  being  those  that 
are  made  to  suit  positions  of  shafting,  or 
swinging  cranes,  arms  of  radial  drills,  etc.,  which 
may    sometimes    entail    casting     brackets   and 


In  most  cases  the  round  cast  column  is  the 
worst  form  to  adopt,  either  for  the  walls,  or  for 
the  separation  of  bays.  In  several  cases  these 
have  caused  trouble  in  the  attachment  of  por- 
tions of  machines  to  them — such  as  radial  drills, 
cranes,  etc.,  the  installation  of  which  was  not  con- 
templated when  the  shop  was  built ;  and  counter- 
shaft bearings,  and  striking  gear  also  furnish 
common  e.xamples  of  this  kind  of  attachment. 
Round  columns  of  cast  iron  are  of  most  value  in 
shops  which  deal  with  light  work,  where  the 
questions  of  heavy  machinery  and  of  tackle  do 
not  arise.  They  are  most  suitable  for  storied 
buildings,  and  in  sub-sections  of  a  big  single- 
floor  factory,  but  they  are  not  the  best  for  the 
big  shops,  nor  for  those  which  are  mainly 
equipped  with  machines. 
When  such  columns  are  used 
m  main  bays,  cantilever 
lirackets  are  generally  cast 
on  them  to  support  the 
traveller  girders,  or  shaft 
bearings  ;  or  flat  facings  can 
be  cast  on,  and  brackets 
bolted  to  them. 

In  all  other  cases  the 
column  of  rectangular  cross 
section  is  the  best  to  adopt, 
because  its  flat  faces  afford 
convenient  means  of  attach- 
ment for  machines,  shaft 
bearings,  and  anything  re-  ' 
quiring     fixing     at     future 


facings  on  in  different  positions.  In  the  figure 
a  facing  for  a  shaft  bearing  is  shown  about  half 
way  up;  the  position  of  the  shaft,  inside  the 
columns,  being  the  least  inconvenient  method,  as 
it  does  not  come  in  the  way  of  the  travellers. 

CAST     IRON     versus     STEEL     PLATED     COLUMNS. 

With  regard  to  the  choice  between  castings  of 
square  sections,  or  of  steel-plated  work,  or  rolled 
sections,  each  is  largely  employed.  The  use  of 
the  first-named  permits  of  effecting  attachments 
at  will.  There  is  usually  more  rigidity  about 
cast  than  plated  work,  and  it  should  therefore 
be  more  suitable  for  shops  where  a  lot  of  heavy 
machinery  is  running.  There  is  no  objection  to 
cast  iron  in  this  application,  since  it  is  either  in 


•R.4L    EI.F.CTRIC    COMP.VXV,  LTD.,    Wl 


Page's   Magazine* 


direct  compression,  or  is  subject  to  simple 
bendiii!^  stress,  both  (jt  whicii  stresses  it  is 
eminently  adapted  to  withstand.  And  there  is 
practically  no  trouble  due  to  bad  coring,  as  there 
may  be  in  circular  columns,  since  the  columns 
are  generally  of  H  section,  with  little  or  no 
coring  of  any  size.  But  alter  all  these  matters 
are  considered  in  favour  of  cast  columns,  the 
built  up  steel  ones  are,  on  the  whole,  to  be  pre- 
ferred to  them. 

BUILT     UP     COLUMNS. 

Plated  columns,  or  staiK  hums,  arr  UM-d  ex- 
tensively for  machine  shops.  IioiIit  shops. 
smithies,  erecting  shops,  and  hir  loimdnes. 
The  simple  rolled  H  section  i>  used  m  small  lia\s. 
In  larger  forms  the  section  is  built  up  ot  an  H 
and  two  flats  riveted  togctlur.  to  e.\tend  the 
flanges  ;  or  one  H  and  two  chamiels  may  be 
riveted  together.  Enclosed  bo.x  sections  are  not 
so  desirable  because  of  the  diHicult\-  of  renewing 
tht'   paint   ni   the  intcvKir.   Id  pcrnul  d   whu  li  a 

these  labour  is  savi'd.  but  the  ap])earance  is 
heavy,  and  the  solid  plating  is  not  so  useful  as 
the  lattice,  which  should  generally  be  preferred 
to  solid  plated  ones.  One  of  these  is  shown  in 
fig.  2,  carrying  two  traveller  girders  for  adjacent 
bays  on  top,  and  a  lighter  solid  roof  stanchion. 


The  latticing  is  varied  in  the  manner  of  crossing. 
man\'  t\pes  being  of  simple  zig-zag  form, 
instead  of  crossed  strips,  as  shown  in  the  figure. 
All  the  common  steel  stanchions  are  used  in 
buildings,  ranging  from  the  simple  rolled  H 
section  to  the  built  up  forms.  In  many  cases  it 
is  necessary  to  use  open  forms  to  permit  the 
shafting,  or  sometimes  piping,  to  ]iass  through — 
another  reason  whv  this  is  to  be  jueferred  to 
closed  bo.x  sections. 

With  regard  to  the  strength  of  the  columns 
and  .girders  on  which  the  travellers  run,  these 
haw  to  be  calculated  with  reference  to  the 
travelling  cranes  when  fully  loaded.  In  cases 
where  two  cranes  have  to  make  a  joint  lift — a 
lamiliar  example  of  which  is  found  in  locomotive 
shops — any  two  columns  and  the  girder  should 
be  capable  of  sustaining  this  joint  load,  with  a 

BRICK    WALLS    WITHOUT    COLUMNS 

W.ills.  cspcd.dK  tliosr  ol  loiiiulries.  are  frc- 
iiunitlx  built  ol  brirk.  without  columns,  the 
tracks  lor  the  o\erliead  travellers  being  carried 
on  buttresses  or  corbels.  But  there  is  no  shaft- 
ing required  in  the  casting  areas  of  a  foundry, 
\\hi(h  iriidcis  the  (lioi(r  ol  brick  alone  more 
siiil.ibli  III  ic  111, III  It  would  lir  III  a  machine  shop 
or  lunieix.     And  \et  there  is  no  necessitv  for 
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building    wholh-    of    brick,    excepting    custom,  ever  means  attained,  a  roof  must  be  sound,  or 

Many  new  foundries  liave  been  constructed  on  much    damage    to    macliines    and    to    foundry 

the  same  design  as  machine  and  other  shops,  moulds  and  other  work  will  result   in  stormy 

with  steel  columns  and  brick  filling.  weather. 


ROOFS. 

Roof  designs  are  ver\'  numerous.  The  two 
chief  requirements  that  should  be  satisfied  in  a 
roof,  after  its  stability,  are  the  exclusion  of 
weather,  and  the  admission  of  light.  A  slated 
roof  is  the  best  of  all.  One  of  sheet  iron  is  not 
uncommon,  but  is  not  a  pleasing  nor  quite  satis- 
factory type.  Tiles  increase  the  weight  on 
roofs  of  large  span  more  than  is  desirable,  and 
should  not  be  used  for  large  areas.  In  recent 
shops  more  care  has  been  bestowed  on  roofs 
than  formerly,  particularly  in  the  insertion  of  a 
waterproof  felt  between  the  slates  and  a  lining 
of  matchboarding,  or  a  stout  backing  of  wood. 
This  adds  greatly  to  cost,  but  is  true  economy- 
in  the  end.  In  some  old  works  leaky  roofs  keep  a 
slater  regularly  employed  in  winter,  especially 
after  heavy  falls  of  snow,  or  high  winds.  This  is 
often  due  to  the  use  of  zinc  nails  for  fastening  the 
slates  instead  of  those  of  copper.  Sometimes  it 
is  due  to  the  warping  of  timber  principals.  But 
leakage  would  often  be  prevented  in  such  cases 
if  a  linmg  of  board  and  an  intermediate  lining 
of  waterproofing  had  been  used.     But  t)y  what- 


THE    RIDGE    ROOF. 

The  general  tvpe  of  roof  employed  is  the 
common  ridge  roof,  sloping  down  at  equal  angles 
on  each  side.  As  now  built,  it  is  often  of  steel. 
Those  of  timber  are  sometimes  preferred,  and 
even  for  foundries,  on  the  ground  that  the  sul- 
phurous fumes  cause  deterioration  of  steel,  but 
do  not  injure  wood.  But  it  seems  likel\-  that 
the  time  for  timber  roofs  in  new  works  is  nearly 
gone  by.  it  for  no  other  reason  than  that  they 
block  light  and  hold  dust,  and  require  frequent 
whitewashing  ;  and,  of  course,  fire  risks  are 
increased.  In  the  early  days  of  roof-building, 
when  iron  had  not  as  yet  been  supplanted  largely 
by  steel,  the  various  tension  rods  were  frequently 
of  round  bars.  At  the  present  time,  angles,  tees, 
channels,  and  flat  bars  are  preferred,  the  latter 
for  tension  members,  the  former  for  those  in 
compression.  When  provision  has  to  be  made 
for  shaft  bearings  or  overhead  tracks,  channels 
or  angles  should  be  used  for  the  horizontal  ties. 
Roof  principals  can  be  cheaply  constructed  of 
steel  angles,  and  flats,  cut  to  length  with  a  cold 
saw  In-  the  aid  of  templets,  the  holes  being  also 
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drilled  to  temi:)lets.  In  the  roof  in  fig.  3  the 
tension  members  are  of  flat  bars  and  round  rods, 
and  those  in  compression  of  angles.  The  roof 
is  of  corrugated  sheets  and  a  skj'-light  runs 
down  the  middle  of  each  roof.  The  top  of  the 
louvre  is  covered  with  arched  corrugated  sheets. 
Both  wood  and  steel  are  used  for  roof  purlins, 
the  latter  being  preferable,  filled  in  with  wood  ; 
— L,  T,  or  [  sections  are  used  for  these. 


It  is  well  to  design  all  the  roofs  in  works  with 
some  regard  to  uniformit\-.  This  is  not  merely 
a  question  of  asstheticism.but  also  one  of  economy 
in  getting  out  quantites.  The  larger  the 
order  for  a  given  class  of  material  or  scantling, 
the  better  the  bargain  that  can  be  made,  for 
the  problem  approaches  that  of  standardisation. 
And  the  question  of  harmonv  and  uniformity 
should  not  be  neglected  in  design.  As  mentioned 
in  a  previous  article,  there  is  no  reason 
why  all  the  main  buildings  should  not  be 
built  on  the  same  model.  Differences  in  span 
and  length  need  not  cause  any  alteration  in  the 
style  of  walls  and  roofs  and  windows.  From  an 
architectural  point  of  view,  the  historic  buildings 
of  a  single  order  are  more  beautiful  than  those 
of  the  Renaissance,  in 
which  imitations  of 
Classic  and  Gothic 
models  have  been 
united,  to  the  debase- 
ment of  both.  And 
the  factory  ideal  is  a 
uniform  style,  in  which 
massiveness  and  sim- 
plicity are  the  leading 
elements.  This  is  at- 
tained in  the  solid  brick 
enclosed  building,  and 
light,  airy  roof  of  steel. 
Louvres  over  the 
ridge  of  the  main  roof 
are  often  placed  there 
for  ventilation,  boards 
being  fi.\ed,  as  is  gener- 
ally done  in  foundries, 
or  windows  intended  to 
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be  opened  for  the  purpose.  But  all  shops  do  not 
include  them,  though  they  are  desirable,  and  in 
their  absence  provision  should  be  made  for 
ventilation  by  windows  at  the  sides  and  ends. 

Roofs  are  usually  carried  on  light  columns  or 
stanchions,  bolted  to  the  top  of  the  main  ones  (see 
fig.  6).  It  would  not  only  be  a  waste  of  material 
to  carry  the  large  sections  beyond  the  traveller 
beams,  but  would  shorten  the  available  space 
for  travellers,  and  block  some  light.  The  crane 
girders  are  also  generally  placed  upon  the  top 
of  these  main  columns,  and  a  solid  support 
taken,  which  could  not  be  done  so  well  if  the 
columns  were  carried  upwards  farther.  The 
same  pattern  of  column  can  be  used,  though  of 
reduced  section,  and  cast,  or  rolled,  plated,  or 
lattice  sections  are   therefore  emplo\-ed.     This 


detail  is  shown  in  figs.  4  and  5,  in  the  side  bay 
of  a  shop,  and  in  the  main  bays  respectively. 

THE    SAW    TOOTH     ROOF. 

The  saw  tuutli  roof  is  used  in  a  considerable 
number  of  new  shops,  though  the  type  itself  is 
not  new,  having  been  employed  in  weavers' 
factories.  To  those  whose  eyes  are  not  offended 
by  unsymmetrical  outlines,  this  roof  has  the 
great  advantage  of  preventing  the  glare  of 
direct  suiilivlit  from  coming  into  the  shop,  since 
the  i^l.i-^  i>  ,il\\.i\s  placed  on  the  north  side  of 
the  nini.  A  >tn>ng  light  without  glare  is  ensured 
by  this  design,  but,  of  course,  it  renders  necessary 
the  laying  out  of  the  roofs  due  east  and  west,  or 
appro.ximately  so. 

No  very  strong  case  can  he  made  out  for  the 
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saw  tooth  roof  for  engineers'  shops  in  England. 
Direct  sunhght  is  uncertain  and  transient  in  our 
cHmate.  Abundance  of  hght  is  so  essential 
that  it  is  better  to  suffer  some  brief  incon- 
venience in  summer  time  than  to  diminish  the 
supply  in  winter.  And  even  with  the  saw  tooth 
roof,  direct  sunlight  will  enter  in  the  morning 
and  afternoon,  unless  walls  are  made  without 
windows,  and  this  design  certainly  cannot  be 
considered  as  judicious.  Too  much  light  in 
shops  cannot  be  had.  An  imperfectly  lighted 
place  is  an  expensive  one.  Glass  is  as  cheaj) 
as  bricks,  or  slates  ;  and,  exceptional  cases 
apart,  windows  should  be  inserted  in  sides  and 
ends  of  shops,  as  well  as  in  the  roofs.  I  would 
not  have  less  than  from  one-third  to  one  half 
of  the  fioorj  area  occupied  with  glass  in  walls 
and  roof,  so  that  there  shall  be  no  dark  areas  or 
corners  calHng  for  artificial  light  on  dull  days, 
or  affording  shelter  to  little  knots  of  men. 
Fig.  6  illustrates  a  saw  tooth  span  built  up  of 
angle  and  flats.  The  roof  was  lined  with  wood 
covered  with  waterproof  material,  on  which  the 
slates  v.-ere  laid — a  detail  not  shown.  The  north 
side  was  glazed  entirely  o\-cr. 

THE    ARCHED    ROOF. 

In  this  type  ot  roof,  which  is  used  to  a  certain 
extent,  the  arched  form  is  built  with  timber 
tru-sses.  It  forms  a  stiff  strong  roof,  but  blocks 
out  more  hght  than  steel.  This  may  be  com- 
pensated for  by  side  windows.  The  horizontal 
member  may^be  made  as  a  flitch  beam,  with 
channel  or  H  sections  filled  in  with  timber.  The 
skylights  are  of  the  ordinary  form.  A  firm  who 
make  a  speciality  of  this  form  of  roof  are  Messrs. 
D.  Anderson  and  Son,  Ltd.,  of  Belfast,  a  felt 
covering  being  used  instead  of  iron,  or  slates. 
Such  roofs  can  be  made  cheaply,  compared 
with  the  other  types  which  have  been  dis- 
cussed, and  arc  suitable  for  sjians  up  to  about 
loo  ft. 

HEIGHT     OF     SHOPS. 

A  matter  in  regard  to  wliirli  l)cttrr  ])ractice 
exists  than  formerly  is  in  tlie  height  of  shops. 
Many  of  the  old  shops  were  built  too  low  to 
permit  of  giving  ample  room  to  sling  work  below 
the  belting,  to  sa\-  nothing  of  the  loss  of  light. 


and  of  ventilation.  In  shops  that  deal  witli 
light  articles  only,  the  tall  shop  of  wide  span 
is  unnecessary.  Either  the  storied  building  is 
suitable,  or  else  a  series  of  small  bays  each 
covered  by  its  own  roof.  An  example  of  this 
is  shown  in  the  shops  of  Messrs.  Redman  (see 
page  517).  Such  matters  should  be  well  con- 
sidered and  estimated,  because  the  total  weight 
of  steel  in  a  large  works  runs  into  enormous 
quantities. 

ILLUSTRATIONS    OF    SHOPS. 

The  cross  section  through  the  shops  of  Messrs. 
Kendal  and  Gent  (page  51.4),  of  the  Victoria 
Works,  Manchester,  shows  a  brick  building,  with 
the  bays  divided  by  lattice  braced  pillars  that 
carry  the  girders  for  the  travelling  cranes. 
Light  stanchions  above  support  the  roofs, 
which  are  of  steel,  lighted  on  both  sides.  An 
end  gallery  runs  along  the  main  bays,  the 
floor  of  which  is  carried  on  joists  of  H  section. 
The  side  bays  have  two  stories,  both  for 
machine  tools,  and  served  by  overhead  cranes. 
The  lower  crane  is  a  curious  one,  being  at 
once  a  travelling  and  a  jib  crane.  The  jib 
can  be  pushed  along  between  the  belting,  and 
withdrawn  again,  and  travelled  down  the 
shop.  It  does  not,  therefore,  interfere  with 
the  overhead  belts  as  a  traveller  of  full  span 
would  do. 

Fig.  5  shows  the  cross  section  through  the 
machine  shops  of  C.  Redman  and  Sons,  of 
Halifax,  a  plan  of  which  was  illustrated  in  our 
last  issue.  Here  the  outer  walls  are  of  brick, 
with  buttresses,  and  the  divisions  between 
the  sho])s  are  cast  iron  columns  on  concrete 
bases.  The  roofs  are  limber  framed,  ridge 
pattern,  with  skylights  nn;ning  the  entire 
length  on  each  side.  Windows  also  run  round 
the  side  walls. 

Fig.  8  illustrates  the  sectional  ionn  of 
the  machine  shop  of  Messrs.  G.  and  J.  \\'eir, 
Ltd.,  of  Glasgow.  There  are  eight  similar 
bays,  each  25  ft.  wide,  and  320  ft.  long.  The 
uprights  are  of  steel  H  sections,  the  outer 
walls  of  brick.  The  roof  is  of  the  saw  tooth 
t\pe.  tiio  north  side  being  glazed  all  over. 
The  rool  principals  are  timber-framed. 
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"AMERICA  AT  WORK." 

B\-  John  Foster  Fraser.  262  pages.  Svo. 
Witli  38  plates.  Cassell  and  Co.,  Ltd.  6s. 
A  THOROUGHLY  readable  volume,  giving 
'^*-  in  short  staccato  sentences  an  impartial 
view  of  America  at  work.  The  reader,  however, 
is  apt  to  get  the  impression  that  work  in  America 
resolves    itself    into    a    mad    pursuit    of     the 
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Ore  miloacli.ij!  ni; 

chine.     In  the  piciuie  the  ".urabs"    can  be   seen 

ind  shut.     One  « 

ab,  liantUed  bv  a  sinf-le  man,  can  unload  540  tons  of 

ire  in  four  hnnrs, 

it  ,1  cost  of  cij;ht  shillinss.— /OV))/  "  America  at  Work.' 

"  Almighty-dollar."  Mr.  Fraser  has  brought  to 
bear  upon  the  inner  life  of  New  York,  Chicago, 
Pittsburg  and  other  great  centres  of  industry  the 
keen  eyes  of  the  trained  observer,  and  one 
realises  painfully  behind  the  personality  of  the 
successful  American  money-maker,  the  strain 
and  stress  of  a  system  that  wears  men  out  long 
before  life  has  nm  its  allotted  span.  But  we 
suppose  that  the  fol- 
lowing is  not  intended 
to  be  taken  seriously  : — 

■■  Where  are  your  elderly 
workmen  ? "  I  asked  a 
Philadelphia  manufacturer, 
once,  twice,  three  times. 

At  the  third  time  he 
opened  his  cigar-case.  With 
a  careless  smile  he  said, 
"  Have  a  smoke,  and  we'll 
lake  a  car-ride  along  to  the 
cemetery." 

As  the  author  says, 
\(m  cannot  generalise 
aliout  America,  but  the 
Idllow  ing  olisorvations 
taken  ,it  random,  tend 
to  sln)W  that  in  some 
resiiects  .America  should 
"  wake  up  " — 


"  Bigness  is    too  oftci 
synonym    in    .\merica 
excellence. 

'•  In  the  arts  no  cour 
is  doing  itself  so  great 
injustice  as  .\merica. 
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■•The  United  States  Post  Office 
of  Russia. 

"  The  thing  beneath  contempt 
system  of  the  United  States." 


elegraph 


Mr.  Fraser,  however,  finds  many  things  to 
approve  and  admire,  more  especially  the  labour 
department,  and  the  free  access  which  is 
afforded  to  Government  offices  at  Washington, 
business  organisation,  agricultural  colleges  and 
experiment  stations,   etc. 

STEEL     INDUSTRY. 

I  A  chapter  is  devoted  to  scenes  in  Pittsburg 

and  the  steel  industry.  It  is  remarked  that 
British  manufacturers  have  little  to  fear  just 
now.  But  when  the  slump  comes  in  the  States, 
when  the  manufacturers  find  they  have  a 
surplus  to  get  rid  of ;  that  will  be  the  day 
when  the  British  manufacturer  will  have  a 
rude  awakening !  The  competition  will  be 
relentless,  savage,  and  there  will  be  little  con- 
sideration of  humanity  in  it.  The  countr\- 
with  the  best  brains,  the  best  machinery,  and 
the  cheapest  transit  will  win. 

The  first  thing  Mr.  Fraser  noticed  in  the 
Carnegie  Works  at  Homestead,  was  the  scarcitv 
of  men  about.  "  Yet  there  were  thousands. 
Men  sat  in  little  cabs  near  the  roof  with  tiny 
levers,  and  electric  power  did  the  rest."  It  was, 
however,  during  his  visit  to  the  Westinghouse 
shops  that  the  author  realised  without  the 
shadow  of  a  doubt  that  the  old  order  of  toil  is 
absolutely  passing  away  ;  that  the  great  worker 
is  the  machine,  and  man  only  the  overseer. 

RAILWAY    FACILITIES. 

Mr.  Fraser  concedes  that  railway  travelling 
in  America  is  more  luxurious  than  it  is  in  Great 
Britain,  and  bestows  a  word  of  praise  on  their 
system  of  collecting  luggage.  The  American, 
he  says,  "  scoffs  at  our  first,  second  and  third 
class  system  in  England — 

■Why,'  he  will  tell  \ou.  '  m  God's  own  country 
we're  all  equal,  and  we  have  just  one  class.'  He  does'nt, 
however,  say  you  start  by  paying  nearly  the  equivalent 
of  third  class,  and  if  you  want  to  travel  well  and  e.-cpress 
you  must  pay  extra,  and  then  probably  another  extra. 

As  to  speed,  the  American  talks  much  about  the 
enormous  rate  at  which  his  trains  travel.  But,  striking 
an  average,  they  are  far  slower  than  the  British. 
America  has  several  really  magnificent  trains  that 
maintain  a  speed  of  between  fifty  to  .sixty  miles  an  hour. 
You  have,  however,  to  pay  an  extravagant  price  to 
journey  on  them. 


I  travelled  thousands  of  miles  by  ordinary  '  express  ' 
trains,  and  the  rate  w-as  about  thirty-five  miles  an  hour. 
.\gain,  the  trains  were,  as  a  rule,  so  unpunctual  that  1 
found  myself  removing  some  of  the  maledictions  I  had 
piled  on  several  of  our  English  railway  systems.  During 
the  whole  course  of  my  tour,  only  twice,  when  the 
distances  were  over  a  hundred  miles,  did  the  trains 
arrive  in  time.  Twenty  minutes,  three-quarters  of  an 
hour,  even  an  hour  late  was  not  unusual. 

Though  in  the  case  of  specially  expensive  trains,  the 
American  railway  companies  beat  ours  in  regard  to 
speed,  we  beat  them  in  ordinary  general  passenger 
traffic,  and  we  would  beat  them  hopelessly  if  there  was 
less  dilatoriness  at  English  railway  stations,  and  so 
much  time  were  not  lost  examining,  punching,  and 
collecting  tickets.  In  a  phrase,  travelUng  in  England 
is  cheaper  and  quicker  than  in  America. 

AMERICAN     WORKING     MEN. 

An  interesting  chapter  is  devoted  to  American 
working  men.  The  author  notes  that  "  man  for 
man.  on  the  quality  of  the  work  turned  out,  the 
Briton  is  the  superior  of  the  American.  In 
America,  the  skilled  workman  is  not  required. 
What  is  required  is  :  first,  the  man  who  can 
devise  fresh  labour-saving  machiner\" ;  second, 
the  labourer  who  will  do  one  little  routine  thing 
year  after  year,  and  do  it  expeditiously.  And 
in  both  of  these  things  the  American  is  ahead 
of  the  Briton." 

In  his  general  conclusions  he  remarks — 
If  the  preceding  chapters  of  "  America  at  Work  " 
teach   anything,    they   teach   that   if   success   is   to   be 
attained  in   business,  conservative  ways  must  be  aban- 
doned. 

•"America  at  Work  "  makes  good  reading,  and 
we  can  unhesitatinglv  recommend  it  to  the 
attention  of  those  who  are  interested  in  our 
struggle  for  trade  supremacy. 

•THE  RAILWAY  YEAR  BOOK  FOR  1903.' 

Sixtli  year  of  iniblication.     Compiled  and  edited 

b\-  G.  A.  Sekon.     The  Railwa\-  Publication 

Co.,  Ltd.     2S.  6d. 

'  I  '*HIS  well-known  vade-mecum  of  British  Rail- 

"*■       ways  makes  its  appearance  this  j-ear  in  an 

iinpro\-ed  form.     A  number  of  excellent  maps, 

each   devoted   to   a  single   railway,   have   been 

included,  and  vary    in    size    according    to   the 

extent  of  each  particular  line.      For   instance, 

the  map   of  the  Midland  Railway  Company,  of 

which  we  give   a  reduced    facsimile,  is    a   large 

folded  map.     Strenuous  efforts  have  been  made 
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to  standardise' the  information  concerning  eacli  current  and  the  resistance  opposed  to  tlie  passage 

of  the  principal  Hnes.  and  many  new  tables  have  of  air  through  the  pit.     The  author  then  passes 

also  been  added.     "  The  Railway  Year- Book  "  in    review    the    various  means   of  providing  a 

well  maintains  the  useful  features  of  which  we  ventilating  current,  and  shows  how  the    latter 

have  become  accustomed,  and  should  find  a  place  may  be  distributed  through  the  workings  in  the 

in  the  office  of  every  up-to-date  business  man.  most  economical  manner. 


"VENTILATION  IN  MINES." 

By  Robert  \\'abner.  Translated 
from  the  German  by  Charles 
Salter.  With  thirty  plates  and 
twenty-two  illustrations.  Scott, 
Greenwood  and  Co.  Royal  8vo.. 
cloth,  IDS.  6d.  net. 

SINCE  the  death  of  Theophil 
Guibal  a  great  deal  of  ingenuity 
has  been  brought  to  bear  upon  the 
important  question  of  mine  ventila- 
tion, and  our  knowledge  of  gases 
inimical  to  the  work  of  the  miner  has 
increased  with  the  progress  of 
chemistry.  It  is  not  surprising, 
therefore,  that  the  author  of  the 
above  work  has  found  a  good  deal 
to  add  to  the  work  of  Guibal,  more 
especially  in  connection  with  res- 
piration, rescue  apparatus  and  the 
cooling  of  mines  at  great  depths. 
We  have  rarely  seen  more  interesting 
plates  than  those  which  are  bound 
up  at  the  end  of  the  volume.  A 
coloured  illustration  shows  the 
appearance  of  the  Wolf  benzine 
lamp  flame  in  the  presence  of 
different  percentages  of^fire-damp. 
Then  we  have  drawings  illustrating 
various  kinds  'of  rescue  apparatus, 
pressure  gauges,  ventilating  shafts, 
fans,  etc.,  including  large  ventilators 
and  new  types  of  centrifugal  fans 
of  small  diameter  and  high  working 
speed.  The  author  first  considers 
the  causes  of  the  contamination  of  pit 
air.  Chapter  II.  deals  with  the 
means  of  preventing  the  dangers 
resulting  therefrom.  In  Chapters  III. 
and  IV.  are  discussed  important 
calculations  necessary  to  determine 
the    required    volume  of '\-entiIating 


MIDLAND  RAILWAY, 

—  GENERAL  MAP.  — 
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The  armom-cd  cruiser  i\/ort»y— launched  at  the  buildinj;  yartl  of  Messrs.  Aiisaldo,  at  the  Sestri  Ponciite, 
near  Genoa,  for  the  Argentine  Navy — is  sister  ship  to  tlie  Rivadavia,  launched  from  the  same  yard  last 
October.  These  two  vessels  belong  to  the  Gutibaldi  class,  of  which  type  four  ships  have  already  been 
completed  from  the  same  yard,  viz.  :  Garibaldi,  Argentine  Xavy,  wilh  cylindrical  boilers  ;  Cristobal  Colon. 
Spanish  Navy,  with  Niclausse  boilers;  Pncyrrcdoii,  Argentine  Navy,  with  Belleville  boilers;  Giuscppi 
Garibaldi,  Italian  Navy,  with  Niclausse  boilers  ;  but  many  improvements  have  been  made  on  tlic  original 
type,  especially  in  the  annaniciil  and  fittiiij^'s,  llic  means  ol  su|iplying  ammunition  to  the  dilferent  pieces, 
and  the  electric  arrangement^  .in<l  pnKluclinn. 
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Exceptional  Locomotive  Dimensions. 


This  engine  entirely  transcends,  in  point  of  dimensions 
and  power,  all  other  types  of  passenger  or  goods  loco- 
motives hitherto  placed  on  British  metals. 
The  engine  No.  49  and  her  .sister  engine  No.  50  were 


Beattock  bank,  which  is  10  miles  long,  the  greater 
portion  being  on  a  gradient  of  I  in  75,  and  to  do  this 
without  the  assistance  of  a  pilot  or  bank  engine  on  a  fast 
booked  timing.  They  were  built  in  the  locomotive 
workshops  of  the  Caledonian  R.iilway  at  St.  Kollox,  near 
Glasgow. 


THE    NEW    CALEDONIAN-    GI.VNT,    NO.    49.       MR.    I.    V.    M  IXTUSMh 
SIX-COUPLED   TEN-WHEELED    EXPRESS   ENGINE. 

Cylinders,  2i-in.  in  diameter,  with  26-in.  piston  stroke.     Boiler  heating 

surface,  2.400  square  feet.     Steam  pressure,  200 lb.,  with  four  separate 

safety-valves.    Total  weight,  exclusive  of  tender,  72  tons. 


designed    by    Mr.     ].     V.     M'ln 

osh,    CI 

Engineer  of  the  Caledonian   Rai 

way,  to 

Anglo-Scottish  West  Coast  dini 

g-car  tr 

about  350  tons,  between  Carlisle 

and  til 

Mechanical  The  accompanying  illustration  is  the  reproduction  ol   a 

il  the  heavy  snapshot   photograph   taken  by  a  correspondent  as   the 

;,   weighing  new  engine  was  standing  at  the  head  of  its  train  at  tlie 

iw,  over  the  outer  end  of  the  Central  Station,  Glasgow. 


THE    NEW    CUNARD    LINER    "CAKl'ATHIA. 

The   lirst  vessel  built  lor  the   Cunard   Company   to  accommodate  exclusively  second  and 

third-class  passengers.      The   details   of   this   new   departure  are    referred   to    in    "  Our 

Monthlv  UOsnme." 
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The  method  of  producing  poucr-g.is  and  recovering 
ihe  by-products  employed  by  the  Power-Gas  Corpora- 
tion, Ltd.,  is  described  in  an  interesting  manner  in  a 
finely-printed  booklet  just  issued  by  that  Company. 

Wherever  possible,  the  slack  to  be  gasified  is  dis- 
charged direct  from  the  railway  trucks  into  an  elevator- 
boot.  From  this  boot  the  slack  is  mechanically  conveyed 
to  the  storage  hoppers.  The  accompanying  illustration 
shows  a  typical  coal  elevator  and  conveyor.  From  the 
coal-hoppers  the  slack  is  fed  into  the  producers,  where 
the  combustible  matter  is  converted  into  gas. 

The  producer  is  provided  with  a  water-seal,  and  is  so 
constructed  as  to  allow  the  ash,  which  is  the  only  residue, 
to  descend  into  the  water,  from  which  it  is  easily  removed 
without  interfering  in  any  way  with  the  working  of  the 
producer.  The  process  of  combustion  in  the  producer  is 
carried  out  at  a  comparatively  low  temperature,  with  the 
twofold  object  of  preventing  the  formation  of  clinkers  in 
the  producer,  and  of  providing  against  the  destruction  of 
the  ammonia.  This  is  accomplished  by  introducing  into 
the  producer  a  blast  of  hot  air  and  steam.  The  quantity 
of  steam  required,  when  it  is  desired  to  recover  the 
ammonia  from  the  gas,  is  equal  to  two  and  a  half  tons  for 
every  ton  of  fuel  gasified  ;  but  of  this  about  one  ton 
is  automatically  recovered  in  the  way  hereafter  described, 


coal  elevator  and  conveyor  at 

farxley  iron  works,  near  leeds 

(moxd  patents). 


and    this    is   used   ovei-   and   over   again.       In    ti 
of   installations    where    it    is   not   proposed   to 
ammonia,  Ihe  quantity  of  steam  necessary  is  reduced  to 
about  one  ton  for  each  ton  of  fuel  gasified. 

After  leaving  the  producer  the  gas  passes  through  a 
regenerator  so  arranged  that  part  of  the  heat  of  the  gas 
and  steam  entering  it  is  transferred  to  the  blast  of  air  and 
steam   on   its   way  from   the  air-heating  tower   to   the 
producer,  the  gas  being  consequently  cooled  to  a  corre- 
sponding  extent.       The   gas   is   then   delivered   into  a 
mechanical  washer,  a  rectangular  iron  chamber,  where  it 
is  thoroughly  washed  with  water  thrown  up  into  a  fine 
spray   by  a  system  of  rapidly    revolving   dashers.       By 
the  intimate  contact  thus  obLiinecl   with    Ihe  water   Ihe 
temperature  of  Ihe  gas  is  furllicr  reiliiccd,  and  all  the  dust 
and  MKity  xuhsl.iiices  .irc   w.i-iicil  ..nt  oi    It.     These  are 
ea^lx  rein..\ed  l.v  .111  .in  .muriiKiit  -I  li.lcs  in  the  side  of 
Ihe  u..^hL■l^.     Alter  tliu   lm^  li.is  tliiis  liccn  washed,  Ihe 
ne.xt  step  is  Ihe  rcwunx  .,|  ilir  .inmionia  contained  in  it, 
and  for  that  purp.vc   llic    u,i~   pa^^es  through  the  acid- 
tower,  this  being  alnio-i  I,  nil  kiLlv  washedoutby  a  weak 
solution   of   sulphiu  K    .n_ul,    willi    which    it   enters    into 
combination,  thus  foiniln.i;  Milpliale  nf  .nnnioni.i.     This 
acid  solution  of  siilphale  ul    .mimcjiiia  lih.ii1.iIcs  tluough 
the  acid-tower  again  and  .ig.iin    until    it   contains  from 
36  to  38  per  cent,  of  sulphate  of  ammonia.     In  order  to 
provide   for  the  continuity  of  the  process,  fresh  supplies 
of  snlpluu-ic  acid  are   from   lime   to   time   added, 
and  corresponding  quantities  ol  tlie  sulphate  liquor 
are  withdr.iwii  ami  eva|ior,itcd,  llius  yielding  solid 
sulphate  of  ainnioni.i  of  good  qualitv,  whic!)  finds  a 
ready  sale.     The  gas,  having  given  up  its  ammonia, 
is  passed  through  the  gas-cooling  tower,  where  it 
is   subjected  to  a  further  cooling  and  cleaning  by 
means  of  a  downward  flow  of  cold  water.     It  is 
then  ready  for  use,  and  passes  direct  into  the  mains 
leading  to  the  works. 

As  the  gas  is  cooled  in  this  tower,  the  steam  with 
which  it  was  burdened  becomes  condensed  and  the 
watei  which  entered  the  tower  as  cold  water  is 
dehveied  from  it  as  hot  water,  and  this  is  again 
pumped  to  the  top  of  the  neighbouring  air-heating 
lower,  when  il  serves  to  heat  the  air  blast  required 
fur  Ihe  pioducer. 

Into  Ihib  air-heating  tower  a  blast  of  air  is  forced 
by  a  blower,  and  its  contact  with  the  descending 
stieam  of  hot  water  results  in  the  production  of  a 
hot-air  blast  saturated  with  vapour,  which  is  duly 
caiued  into  the  regenerator  and  thence  delivered 
into  the  producers,  as  already  described.  The 
watei  which  was  delivered  hot  into  the  top  of  the 
an  -heating  tower,  after  having  transferred  its  heat 
It)  the  au-blast,  is  drawn  off  sufficiently  cold  at  the 
bottom,  to  be  returned  to  the  top  of  the  gas-cooling 
tower  to  repeat  its  cycle  of  utility.  This  method 
of  continuously  employing  the  water  in  circulation 
as  the  heat  carrying  agent  between  the  hot  gas  in 
one  tower  and  the  cold  air  in  another,  and  the 
method  of  recovering  from  the  hot  gas,  by  this 
continuous  cyclical  exchange  of  heat,  a  large 
proportion  of  the  steam  required  for  the  producer- 
blast,  form  distinctive  features  in  the  econoniv  of 
tlie  process. 
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Notes   and    News. 

The  Card  Index  System  of  the  W.  P.  Davis 
Machine  Company. 

The  card  index  system  as  adopted  by  the  W.  P.  Davis 
Machioe  Company,  at  Rochester,  N.Y.,  has  some 
features  of  interest,  and  the  several  cards  here  iUus- 
trated  will  be  found  worthy  of  examination.  The  cards 
are  of  uniform  size,  3  in.  by  5  in. — a  matter  of  no  small 
importance  in  conveniently  and  compactly  handhng 
and  storing  them. 
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Fig.  I  is  a  blue  card  bearing  the  name  of  the  Strong. 
Carlisle  and  Hammond  Company,  of  Cleveland  ;   bluL- 


sliowing  that  the  firm  deals  in  machine  tools. 
W.  P.  Davis  Machine  Company  will  have  in  the  same 
drawers  similar  cards  made  out  in  a  like  manner,  the 
card  stock,  however,  being  in  different  colours.  Thus 
dealers  in  machine  tools  are  recorded  on  blue  cards, 
buyers  of  supplies  on  straw-coloured  cards,  buyers  of 
engines  and  boilers  on  white  cards,  and  so  on  according 
to  the  number  of  lines  handled.  The  company  usually 
employs  but  three  colours,  however.  The  other  cards 
here  illustrated  are  white. 

The  card  seen  in  fig.  2  as  made  out  to  the 
Union  Drawn  Steel  Company,  is  the  result  of 
an  inquiry  to  the  effect  that  the  prospective 
purchaser  required  a  3  -in.  cutting-otf  machine. 
The  history  of  the  negotiations  and  the  results 
are  entered  in  due  course  on  the  face  of 
the  card.  It  shows  that  the  original  inquiry 
was  received  October  30th,  1902.  A  follow- 
up  letter  was  despatched  on  November  13th, 
1902.  and  on  November  19th.  an  order  was 
received  for  two  machines.  It  is  the  office 
practice  to  make  out  one  of  these  cards  for 
ex  try  inqiiir\  animating  from  parties  showing 
anv  iiitinti.'n  uf  doing  business,  and  this  is 
ut  cuiirM-  smnething  different  from  a  mere 
desire  to  add  to  a  collection  of  catalogues. 
The  card  allotted  to  the  prospective  customer 
is  then  dropped  into  an  index  "  tickler,"  and 
will  come  to  light  again  in  about  ten  days, 
when  a  reminder  will  be  mailed  along  the 
trail  of  the  preceding  letter.  The  card  is  then 
put  away  in  the  monthly  file,  and  will  appear 
once  more  at  the  expiration  of  thirty  days. 
There  must  necessarily  be  a  limit  set  to  the 
letter  writing  which  fails  to  bring  an  inquiry 
to  the  purchasing  stage,  and  it  is  the  custom 
of  the  company  to  drop  the  matter  if  not  heard 
in  reply  in  some  manner  or  another  at  the 
third  time  of  writing. 

A  card  index  is  also  appUed  to  the  various 
tools  sold.  Fig.  3  illustrates  such  a  card  which 
shows  that  the  article  sold  is  a  cuttiug-off 
machine,  and  the  number  of  the  machine  is 
Ki;.  This  is  a  6-in.  machine  with  two  tools, 
manufactured  by  the  W.  P.  Davis  Machine 
CMiiipanv.  The  cost  of  the  machine  is  denoted 
liv  svmbols,  and  this  amount  plus  the  profit, 
etc.,  gives  the  selHng  price  as  S525.  This 
machine  was  received  from  the  factory  in 
July,  1902,  and  was  sold  to  the  Farrell 
Foundry  and  Machine  Company,  of  Ansonia. 
Conn.,  on  .\ugust  nth. 

The  handling  of  catalogues  sent  out  by 
other  manufacturers  is  a  matter  of  consider- 
able importance,  and  is  more  frequently 
neglected  than  otherwise.  The  firm  has  a 
very  convenient  filing  case,  and  e\ery 
catalogue  is  filed  in  such  a  manner  that  it  can 
be  removed  without  disturbing  any  other 
;  in  the  case,  provided  that  a  thoroughly 
niethod  of  getting  at  the  catalogues  without 
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delay  can  be  used  in  connection  with  a  com- 
plete and  well-weeded  stock  of  trade 
literature,  and  this  combination  is  employed 
in  turn  with  a  close  price  list,  the  man  in 
control  will  be  able  to  quote  without  delay 
on  any  goods  his  customers  may  require  in  his 
line  of  business. 

Fig.  4  show-s  a  specimen  card  used  in  such 
a  connection.  It  refers  to  the  Cleveland 
Twist  Drill  Company,  of  Cleveland,  gives 
the  catalogue  number,  etc.  The  card  gives 
the  articles  manufactured  ;  in  this  case 
drills,  reamers,  taps,  milling  cutters,  etc. 

The  card  illustrated  in  fig.  5  is  indexed 
according  to  the  manufactures  of  otlier 
firms  ;  in  this  case,  "  upright  drills."  It 
shows  that  the  filing  case  of  the  W.  P.  Davis 
Machine  Company  has  various  catalogues 
from  builders  of  upright  drills  ;  the  card 
giving  the  address  of  the  manufacturers,  and 
the  number  of  the  catalogue,  also  the  page 
on  which  references  to  upright  drills  may  be 
found.  If  anyone  requires  a  drill  that  is  not 
then  in  stock,  it  is  possible  to  refer  immedi- 
ately to  the  various  builders  (it  must  be 
remembered  that  the  card  seen  in  fig.  5  shows 
only  apart  of  the  list),  and  find  the  catalogue 
by  the  number  and  the  page.  It  thus  takes 
but  a  few  seconds  to  find  the  printed  matter 
relative  to  the  product  of  any  builder  the 
company  may  require. 

With  the  aid  of  the  cards  shown  in  figs.  4 
and  5,  it  is  easy  to  refer  directly  to  any  article 
or  firm.  If  for  any  reason  one  cannot  recall  the  names 
of  manufacturers  of  upright  drills,  a  reference  to  the 
subject  matter,  "Upright  drills"  will  at  once  secure 
the  name  of  the  desired  firm.  On  the  other  hand,  a 
reference  to  the  name  of  the  manufacturer  will  disclose 
the  line  of  goods  he  makes. — 77/<-  Iron  Tnulc  Rcviac. 


Destructors  and  Surplus  Heat. 

.A,s  Mr.  Segundo  pointed  out  in  Page'.s  Magazine, 
some  months  ago,*  a  refuse  destructor  must  be  regarded 
primarily  as  a  necessary  sanitary  appliance  and  not  as  a 
money-earning  machine.  At  the  same  time,  in  taking  a 
review  of  some  of  the  most  recent  destructor  plants,  it  is 
obvious  that  the  surplus  heat  is  finding  extremely  im- 
portant uses  in  many  municipalities. 

One  of  the  most  important  undertakings  of  the  kmd 
in  the  world,  and  a  remarkable  testimony  in  ihr 
municipal  enterpri.se  of  our  Belgian  neighliours  is  llu-  ili' 
structor-plant  being  erected  by  the  Honsfall  Destrm  lor 
Company,  Ltd.,  at  Brussels.  This  comprises  twenty-lnur 
cells  of  the  "  back-to-back  "  "  top-feed  "  type,  and  js 
similar  to  the  very  large  destructor  at  Hamburg,  with 
the  addition  of  some  important  improvements  in 
detail    more    recently   introduced.     The    destructor    is 
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provided  with  water-tube  boilers,  and  one  of  the 
Horsfail  Company's  patent  centrifugal  dustcatchers. 
It  is  equipped  with  lugh-class  electiic  plant,  including 
cranes  for  handling  the  refuse,  motor  fans  for  providing 
forced  draught,  and  cUnker  crushing  and  sorting 
machinery.  The  whole  of  this  plant  will  be  driven  by 
the  heat  developed  from  the  refuse  alone  ;  the  guaran- 
teed ca|iacity  of  tl'-e  plant  being  igo  tons  per  day. 

The  latest  contract  given  out  by  the  City  of  Sheffield 
(which  has  already  in  operation  a  plant  of  another 
make)  is  for  a  twelve-cell  "  Horsfail  "  destructor,  situated 
at  Pennistone  Road.  The  plant  is  now  practically  com- 
plete. It  consists  of  twelve  "  Horsfail  "  standard 
cells,  similar  to  those  at  Brussels,  and  is  provided  with 
two  "  Lancashire  "  boilers  and  a  "  Horsfail  "  patent 
(histcatcher.  This  destructor  will  burn  120  tons  of 
rehise  per  day,  and  will  generate  steam  for  clinker 
ulilisation    and    other    machinery    which    is    being    put 


pumping  station,  aiul  the  heal  lioiii  the  destructor  will 
be  utilised  for  sewage  pumping,  etc.  A  four-ceil  plant 
of  the  same  type  has  just  been  completed  at  Grimsby, 
where  the  heat  will  be  utilised  for  electric  lighting. 

.\bout  two  years  ago  the  Horsfail  Company  com- 
pleted a  six-cell  plant  for  the  corporation  of  West 
Hartlepool,   at   Burn  Road,   the  house  being  provi<lecl 
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in  the  first  instance  large  enougli  to  accommodate  a 
plant  of  double  the  capacity.  The  company  is  now- 
completing  the  extension,  an  order  for  which  was 
secured  in  open  competition.  The  cells  are  of  the 
"  back-to-back  "  "  top-feed  "  type,  with  the  company's 
most  recent  improvements  ;  one  of  the  most  important 
being  that  air  hoods  for  ventilating  purposes  are  placed 
over  the  clinker  doors,  and  these  communicate  with 
the  forced  draught  apparatus,  any  smoke  or  fumes 
given  off  in  clinkering  being  thus  removed  at  once. 
The  boiler  attached  to  this  new  plant  is  of  the  Babcock 
and  Wilcox  "  Marine  "  type,  specially  modified  for 
the  purpose,  and  is  expected  to  give  even  better  results 
than  those  obtained  with  the  original  cells  with  the 
ordinary  type  of  "  water-tube  "  boiler. 

The  steam  for  this  destructor  also  is  utilised  for 
electric  lighting,  being  conveyed  by  a  large  steam  main 
to  the  adjoining  electric  light  works,  and  there  con- 
nected to  an  independent  generating  set,  so  that  the 
results  obtained  from  the  refuse  will  be  readily  and 
correctly  ascertained. 

At  Bradford  the  company  are  erecting  at  Sunbridge 
Road  a  third  (twelve-cell)  destructor  on  the  site  formerly 
occupied  by  an  old  plant  of  another  make.  This  is 
of  the  "  top-feed  "  type,  with  latest  improvements, 
and  is  provided  with  two  Babcock  and  Wilcox  Marine 
boilers,  the  steam  from  which  will  be  utilised  in  an 
electric-power  station  which  is  being  put  down  on  the 
same  site,  and  which  will  serve  as  a  branch  station  for 
tramway  driving  purposes. 

At  Norwich,  where  the  company  have  in  hand  the 
duphcation  of  a  two-cell  destructor  erected  by  them 
some  years  ago  for  this  city,  the  inclined  roadway 
commonly  used  is  dispensed  with,  the  refuse  being 
brought  to  the  top  of  the  furnace  by  means  of  an  over- 
head crane  on  similar  lines  to  the  arrangemeni  adopted 
at  Hamburg  and  Brussels. 

Another  interesting  destructor  installation  is  that 
which  is  being  carried  out  by  the  Horsfall  Company 
at  Blackpool.  This  is  a  six-cell  plant,  built  on  very 
similar  lines  to  the  successful  new  design  introduced 
for  the  City  of  Westminster.  In  this  type  of  furnace 
the  refuse  carts,  instead  of  tipping  upon  the  charging 
hopper  or  platform,  tip  their  load  direct  into  the  in- 
terior of  the  furnace  through  a  door  large  enough  to 
permit  the  whole  contents  of  the  cart  being  shot  into 
the  furnace  at  once,  without  raking,  shovelling,  or 
trimming.  By  the  adoption  of  this  system,  however. 
It  will  be  noticed  that  the  loads  have  to  be  tipped  into 
the  furnace  at  regular  intervals,  and  to  allow  for  the 
irregularity  of  their  arrival,  it  is  necessary  to  have 
a  few  spare  carts  which  can  stand  until  they  are  required. 
The  chief  advantage  claimed  for  this  system  is  that 
there  are  no  unsightly  heaps  of  refuse  on  the  premises 
whatever,  that  there  is  no  handhng  of  the  refuse,  and, 
therefore,  the  cost  of  the  labour  is  considerably  reduced. 
The  facilities  for  dealing  with  light  and  bulky  refuse 
are    thuf,    enormouslv    increated.     The    charging     door 


is  closed  by  a  special  arrangement  of  water  sealed 
hd.  which  is  very  necessary  to  prevent  the  escape  of 
any  fumes  from  the  cell.  It  should  be  observed  that 
with  litis  type  of  furnace  the  charging  door  can  be 
opened,  a  two-ton  load  shot  in,  and  the  door  closed 
again  in  considerably  less  than  a  m.inute,  an  immense 
advance  upon  previous  arrangements.  >i 

Zurich  is  coming  into  line  with  the  towns  of  the 
w-orld  that  possess  destructors,  and  at  Taunton  a  four- 
ceU  plant,  of  which  two  cells  are  at  present  in  use,  has 
been  recently  completed,  and  is  now  in  full  operation. 
The  plant  is  of  the  "  back-feed  "  type,  and  is  utilised 
for  sewage  pumping. 


English  and   German  Industries. 

A  Times  correspondent  draws  attention  to  an  interesting 
comparison  between  the  present  condition  of  English 
and  German  indii^liic^  in  ,i  in.iL;.i/ine  of  political 
economy— I 'i-'.K -ill  Schiiii.lkr  -  ~ut!iihii,li.    It  is  asserted 

equalled  tlio^e  nf  linyl.ind  iii  reg.uxl  lo  the  range  of  their 
oper.itiniis  .iiid  (heir  technical  equipment.  "  Industries 
condncludun  .1  Mu.dl  or  a  moderate  scale,  and  in  particular 
those  in  vvliich  tlic  work  is  done  at  the  workmen's  homes, 
continue  to  e.\ist  in  England  in  greater  numbers  than  is 
generally  supposed.  There  is  also  an  increasing  tendency 
to  do  away  with  specialisation  among  the  workmen. 
England,  however,  still  possesses  important  natural  and 
social  advantages,  such  as  the  proximity  of  her  factories 
to  coalfields  and  to  the  sea  and  a  cheaper  rate  of  interest 
for  money  advanced  to  manufacturers." 

To  counterbalance  these  advantages  the  writer  advo- 
cates the  establishment  of  a  more  highly  developed  system 
of  deposit  banking  in  Germany  and  "f  :i  system  of  canals 
or  light  railways  for  goods  li.i  1  •  (  ;.  ;  1:  ni\  must  be  on 
her  guard,  for  England  is  mil  n  _  j  ,11  1  huts  to  regain 
any  ground  she  may  have  Id^i,  liMi  li  r  -\  <.  m  of  technical 
education  has  been  developed  "in  an  .idiiiirable  manner," 
The  ground  was  lost,  to  a  very  large  extent,  by  the  absence 
of  everything  except  rule-of-thumb  knowledge  among 
those  employed  in  English  factories.  "  England's 
efforts  to  drive  Germany  out  of  the  markets  of  the  world 
must  be  met  in  good  time  by  improvements  at  home  and 
by  developing  the  German  colonies." 

This  reads  somewhat  like  the  scares  which  have  g.iined 
such  wide  currency  in  the  English  pre^s. 


Business  and  Professional. 

The  roof  of  Loslock  Hall  Station,  on  the  Laiicaslnre 
and  Yorkshire  Railway,  is  to  be  covered  with  patent 
"Eclipse"  glazing  by  Messrs.  Mellowes  and  Co.,  of 
Sheffield  and  28,  'Victoria  Street,  London.  The  same 
firm  is  glazing  the  roots  of  the  Royal  Naval  College,  East 
Cowes,  the  Electric  Staticm  for  the  Leek  Urban  District 
Council,  and  extensions  at  the  works  of  Messrs.  J.  H. 
Andrew  and  Co.,  of  Sheffield,  and  Leys,  of  Derby.  For 
the  new  shops  of  the  latter  they  are  also  executing  the 
whole  of  file  plumbing  work. 


FROM    AN    ENGLISH    WORKMAN  S    POINT    OF    VILW. 

and  records  his  impressions  of  American  \vorl;men.— H:d. 
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Jessadmiration  fur  An 
a  youth  li.'lor,.  T  u.-nt  tlim-.  .Ah-  r.-x,,,-,  ,  I,  ,r  Kngland, 
on  the. ill, rr  |i,in,l,  I,,,-  ,  ,  ,,i,h  |.t,iM\  iim  r.M^.-,],  I  ,l,slil;,- 
displa\  III  ]Mti-i' H  i-iii,  ,iihl,  .ililM'ii'jh  I  Jill  imi  xii]iirhT 
to  feeini'4  n  m  ^.m,.'  u.is-.,  1  .rhh.u,  -,,:.'  ,iii\    m,ii  .M  it. 

especially  belore  a  toreisner.      A -    n-i'    "lim  ,iii\ 

other  country,  is  offensive  in   tin      t.    ,    ,  i       i  ■!    iiiii.n^ 

the  middle  and  working  classes  tl.   i     n   i  i -  i  n   it 

its  worst.  This  is  rather  remarl.ii  .!<  ^  ' 'H'  Irnu  «  li.it 
a  mixture  of  nationalities  the  .\mi-'ncan  iieojik-  are.  and 
how  comparatively  scarce  are  natives  of  several  genera- 
tions descent. 

A    WORD    ABOUT     EMPLOYERS. 

On  first  acquaintance,  .\merican  shops,  and  America 
generally,  have  a  charm  for  almost  everyone,  and  it 
depends  on  a  man's  temperament  whether  he  falls 
permanently  in  with  it,  or  becinins  li.  isiilc.  I  was 
struck  favourably  first  with  thf  _;.  mil  .iii^l  i  onrteous 
manner  of  employers.  Next  1  Iminil  tin  \  w  re  always 
like  it  with  strangers.  Then  I  foiiinl  tiny  "i-re  practi- 
callv  on  a  level  with  the  men,  and  e.xpected  to  be  spoken 
to  in  the  same  familiar  way.  and  took  it  quite  as  a 
matter  of  course  if  their  word  was  distrusted,  or  if  they 
were  abused  or  threatened. 

NO     LOAFING. 

Coming  now  to  the  men  tlieniselves.  the  impression 
at  first  was  favourable.  It  was  evident  that  in  some 
ways  they  were  on  a  higher  level  than  the  English 
workman,  and,  except  that  they  worked  harder  and 
longer,  it  was  not  apiiarent  m  what  wav  thev  could  be 
worse  ..II.      Sixi\   h.,urs  ,i  u.rk,  after  tlie  English  fift\ 

four.    S.TI,|..|    X,TN     li.ir.l.    .,1, 

double  l-ieli-.li  U.I,:.-  h 
that,  a]lli..ir;li  l|..'  .I.i\  -v.i 
still  by  dividing  It  inlotwo: 
or  less  brief  interval  lor  di 
be  pursued  diligently  from  the  moment  of  starting  until 
stopping  time.  The  signs  of  hustle  that  I  had  expected 
were  not  noticeable,  but  even  in  the  slowest  shops  there 
was  practically  no  loafing.  The  general  impulse 
seemed  to  be  to  turn  out  the  work  in  the  quickest  and 
most  straightforward  way.  E\<ii  \\i!li  .  .in  ■  l\  enough 
work  in  tlie  shop,  there  seeme.l  !.■  1"  ih  lM,liiin;;  back. 
l''vervone  made  himself  as  coniLni  I-!.  ..  |.  .  --.hie,  but 
the  work  didn't  stop.  It  it  siiili.l  ,.  mm  I.,  Ml  down 
at  what   lie  was  dcina.    lie  sat   .L.un.    nii.l  ..Hen   siient 
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hungry  he  could  spread  quite  an  elaborate  meal  on  the 
bench  and  eat  as  he  worked.  He  is  particular  about 
temperature,  and,  in  spite  of  the  enormous  variations 
outside,  ni.ist  shops  are  kept  about  the  same  all  the 

v. Ml-  r..iiiiil,—  i.ii  li.T  u.inu.T  than  most  Englishmen 
III,-  I. lit  111'  \ni.]i..iii  r<.k..ns  to  work  comfortably 
x\ith...,ii  ,111.1  \\,ii^iL(.,ii  I'll  « lien  the  weather  is  at  its 
-kers  take  more  pains  to 
ery  severe '^weather  sto]> 


itect   themselves,   a 

rk  altogether  where  possible. 


BUT     MORE     LIBERTY. 

There  was  more  liberty  with  regard  to  entering  or 
leaving  the  shop  at  irregular  times.  Men  would  think 
less  of  being  late,  and  if  a  man  wished  to  leave  early  or 
escape  overtime,  he  would  often,  instead  of  asking  per- 
mission, merely  tell  the  foreman  he  was  going,  or  go 
without  saying  anything.  Asking  favours,  especialK" 
of  one's  superior,  seems  to  go  against  the  American 
grain.  The  usual  way  of  getting  anything  i.^  to  boldly 
assert  that  you  are  going  to  take  it.  or  do  it,  and  theii 
wait  and  see  what  effect  the  assertion  has,  and  be  guided 
accordingly. 

NEW  IDEAS  ABOUT  IDEAS. 
In  methods  of  working,  also,  each  man  is  allowed 
s  to  a  great  extent,  anything 
th.  iiit.-n-sf  and  without  the 
i~  ,ihi  ,i\  -  III.  .re  readiness  to 
I.  iM  ,1,111.1  l.\  an  old  method. 
\  111.  1 1.   .11  -li.  .|.s  is  the  import- 
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discoveries.  Possibly  the  .Amen.  ..ii  iii.iiiii.  r  has  some- 
thing to  do  with  this.'  As  a  nati..ii  -.m  ,ir.  I..  ...-lliil.  bin 
the  .-Xmerican  eclipses  us  cnnu  I.  i.  I\  m  I. rag,  ami 
ignorance  of  other  countries.  1  Ins  l.itter  is  rather 
remarkable  when  we  consider  how  largely  the  population 
there  is  made  up  of  immigrants  from  Europe.  I  never 
talked  with  a  genuine  .American  workman  who  could 
seem  to  believe  tliat  aii\-  other  country  could  come 
near  .America  m  .  i\  ili^.iii.ni  ..r  in  brains.  If  they  seem 
disposed  to  lluiik  ..i  h.  iwi-.',  il  is  usually  out  of  polite- 
ness. They  kii.iw  lii.'  .I.!.-,  i.-,  at  homc.'but  they  think 
European  monarchies  must  be  far  worse.  This  idea 
is  writ  large  in  every  issue  of  the  popular  .American 
new,siiapers.  It  is  so'common  there  that  no  one  tliinUs 
it  brag  ;  and  one  has  to  be  on  this  side  some  time  before 
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and  a  recognition  of  the  high  position  of  women,  they 
are  unique  among  the  nations.  There  are  things  in 
America,  of  course,  that  on  the  surface  might,  at  first 
sight,  seem  to  justify  them  in  some  of  these  convictions. 
I  had  been  there  so  long,  and  had  this  impressed  on  me 
so  constantly,  that  I  came  back  fearing  that  England 
reallv  must  be  a  long  way  behind  America.  It  took 
some  tmie  for  tliis  feeling  to  wear  off.  England  is  slow, 
and  conceals,  or  thinks  nothing  of  things  that  America 
makes  a  fuss  about. 

I  could  never  perceive  that  the  British  workman  in 
America  was  superior  to  the  native,  as  some  people 
assert.  In  engineering  the  Britisher  is  there  in  great 
numbers,  but  I  never  thought  a  first-class  American 
was  second  to  any.  As  a  man,  the  Americanised 
Englishman  didn't  strike  me  favourably.  The  Yankee 
himself  always  seemed  superior,  possibly  because  the 
Englishman  was  only  an  imitation. 

NO     CONFIDENCE. 

What  seemed  to  me  one  of  the  worst  features  of 
American  shop  life,  and  of  American  life  generally, 
was  the  small  amount  of  confidence  between  men. 
Each  feels  that  the  rest  are  his  enemies,  and  not  to  be 
trusted.  Instead  of  asking  questions,  things  have  to 
be  found  out.  It  is  unwise  to  show  ignorance  on 
matters  connected  with  the  work.  A  man  who  happens 
to  know  something  that  others  do  not,  always  wishes 
to  keep  the  knowledge  for  his  own  advantage.  As 
.\mericans  are  toward  other  nations,  so  they  are 
between  themselves.  It  is  the  custom  to  "  blow  one's 
own  trumpet,"  and  speak  disparagingly  of  everyone 
else.  In  the  shops  there  is  a  keen  love  for  adversely 
criticising  one  another,  particularly  m  confidence  to  the 
foreman. 

GETTING    AND    GIVING     •■  NOTICE." 

Another  peculiarity  about  the  American  workman 
is  that  it  seems  unnatural  to  him  to  leave  a  shop  without 
having  a  quarrel  with  the  employer.  Changes  are  more 
frequent  there  than  in  our  own  shops,  and  in  my  own 
experience  I  never  saw  a  man  leave  anywhere  without 
either  an  open  quarrel  about  some  trifle,  or  else  a 
sudden  coolness  on  both  sides  after  notice  was  given  ; 
themanbehavnif^.i-il  Um- .In  i),  u,.- n..t  :_m,m1  iiiough  for 
him,  and  the  forrni,,ii  .1-  ii  li.'  ^^,i-  -'<  l-  "i  Ii.imii;.;  -uch  a 
man  about,  Ei>r  i!ii-  m  i-'ii  pi  -  ■imiiMx  notice  is 
seldom  given  until  ili''  l.iM  iii-iiinit,  .iii'l  ili.'  man  does 
practically  no  work  after  he  gets  it.  In  fact,  there  is 
sometimes  a  risk  of  his  doing  mischief  if  he  has  a 
chance.  ,\t  one  place  I  worked  in  for  over  a  year, 
where  from  fifty  to  a  hundred  men  and  boys  were  em- 
ployed, there  were  changes  every  week,  and  I  believe 
no  'one  was  ever  discharged  in  the  ordinary  way. 
This  place,  of  course,  was  quite  exceptional,  but  the 
employees  there  were  good  samples  of  .\merican  work- 
men. Wlien  the  employer  had  not  enough  work  to 
kee]i  a  man  going,  he  would  never  tell  him  so  in  a 
straightforward  manner,  but  find  some  trifle  to  pick  a 
(]uarrel  about,  and  the  man,  understanding  what  was 
meant,  would  throw  the  job  up  himself. 

EXPRESSIONS     THAT     PLEASE,     BUT     FINALLY 
NAUSEATE. 

One  characteristic  of  the  .\merican  workman  which 
is  noticed  immediately  is  the  pecuhar  style  of  speech. 
It  has  rather  a  charm  at  first  to  the  Enghsh  ear,  and 
many  of  the  expressions  seem  original  and  appropriate. 
Actually,  however,  originality  is  one  of  the  things  that 
is  wanting  in  .American  speech.  These  expressions  are 
used  so  constantly  and  exclusively  that  they  become 
nauseating.  The  'fact  that  the  .-Vinericans  themselves 
never   get   tired   of   them,    or   attempt    any   variation. 


might  almost  be  considered  as  evidence  that  they  can 
never  be  a  really  great  people.  The  only  approach  to  it 
among  English  workmen  is  the  repetition  of  the  familiar 
expletives  that  are  supposed  to  adorn  and  give  strength 
to  every  remark.  Americanisms,  however,  are  much 
wider  spread  and  more  tiresome  to  listen  to.  Not  only 
are  words  constantly  and  needlessly  used,  but  sentences 
become  crystallised  and  spoken  in  one  set  form  in 
ordinary  conversation,  perhaps  scores  or  hundreds  of 
times  a  day  by  each  man,  according  to  the  amount  of 
talking  he 'does.  .\  good  deal  of  it  is  what  we  should 
call  slang.  Some  is  good  English,  but  becomes  tedious 
from  so  much  repetition.  Said  in  the  popular  way,  a 
remark  is  instantly  grasped.  Said  in  almost  the  same 
w.r.ls  tlitliTfinlva"iran"eil.  it  is  not  >:.  (J-ar.     No  doubt 


STANDARD     OF     LIVING. 


The 
questii 


an's  standard  of  living  is  \in- 
the  English,  and  would  remain 

s  much  as  the  Englishman  for 
beer,  fh  ,  ,1 1 ,  1,  -,-  111  <niantity.  and  less  frequently,  and 
doisn't   '  ni"\    ,.iiiir.j   much,  but  there  is  more  variety 

in  Ills  I I       li  ,  .  i-i,  ,,l,(>ut  the  same  in  England,  but, 

11.1  .loiil.t,  f  11,1,1,  i.iliK  more  is  spent  on  it.  He  dresses 
belter,  and  lues  111  a  better  house.  Comparatively 
few  men  care  to  go  through  the  streets  from  work  with 
dirty  face  and  hands  and  clothes.  In  some  cases  they 
make  an  entire  change  night  and  morning  in  the  shop, 
so  that  Mutsi,lr  tlir\-  .PIC  as  well  dressed  as  a  business 
man.  Th.'  iim,',  l,..\\,\ir,  .luring  which  they  can 
appear  liK,  t  In,  1-  1 ,1,1  X--  \mi  li  work,  so  with  relaxation. 
It  canni.t  !„.■  t.ik,n  in  s, ,  kisurely  a  manner  as  here. 
Holidays  have  to  he  taken  in  a  very  sober  fashion,  for 
the  cus'tom  is  to  have  one  day  only  at  a  time,  and  start 
promptly  at  the  regular  time  next  morning.  The  rule 
in  the  streets  is  to  be  orderly  and  conventional,  and 
the  policeman  is  a  man  to  beware  of.  In  spite  of  the 
freedom  and  independence  which  the  workers  there 
suppose  they  possess,  I  was  struck  when  I  went  there, 
and  when  I  returned  to  England,  with  the  contrast  in 
the  possibilities  of  successful  appeal  against  injustice  in 
either  country.  There  everything  seemed  to  be  con- 
sidered in  a  superficial  spirit.  If  a  man  had  in  some 
way  got  an  advantage  over  others  there  seemed  to  be 
no  remedy.  There  was  complaint  enough,  but  it  didn't 
seem  to  be  so  seriously  taken  or  meant  as  it  would  be 
here.  The  American  can  be  hard  and  relentless,  and 
in  a  quarrel  he  is  bitter.  He  is  extremely  sociable,  but 
with  less  of  the  underlying  sweetness  and'  good  humour 


that  pervade  Enghsh  life, 
a  friend  as  any  r 
Keep  him  at  a  di~ 
any  advantage  wl 
Of  recent  year- 
employment  is,  if 
here.  In  fact,  t 
when  a  man  kn<i\ 


ndividually,  he  is  as  good 
ly  within  a  limited  circle. 
11-  will  not  hesitate  to  take 
,11  safe  to  do. 
I  ll\  during  the  slack  time, 
ir  difficult  to  obtain  than 
I,  ,.  even  in  large  towns, 
useless  to  look  for  work. 
This,  in  time,  no  dmilit,  will  si,l)er  down  the  American 
spirit.  In  past  times  L-m)iloyment  could  be  obtained 
without  much  difficulty,  and  wages,  though  lower 
actually,  had  a  higher  "purchasing  power.  The  older 
residents  remember  this,  and  feel  that,  as  employees, 
ndily  harder,  and  less 
I  that  they  are  working 
■ir  country's  benefit,  as 
t  the  top.  Unlike  the 
ountries.  they  do  not 
superiors.         W.  H. 


their  conditions 
worth  boasting  a 
not  so  much  for  t 
for  a  few  hundre 
working  people  ■ 
look  upon  the  me 
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Remarks  on  the  Disposal  of  the  Blast  Furnace  Slag:    the  Gas  Mains:    the  Controlling 
Gas  and  Hot  Air  Blast  Stove  Equipment. 

Bv   R.    H.   TIIWAITK,  C.E.  (Medallist— Rlctallui-y,  Paris   Exposition,  1900). 

Ill  the  prccedin.^  articles  the  autlior  dealt  with  the  ehniee  uf  >ile,  the  selection  of  ores,  the 
most  ecoromic  methods  of  transportation  from  the  mine  to  the  nioinli  of  the  furnace,  and  the 
charging  of  mineral  and  furnace  equipmei-t.-  — En. 


THE     QUESTION     OF     SUAG     UTILISATION. 

A  LONG  with  the  increase  111  uutpiit  capacity 
-^*-  of  modem  blast-luniaces  there  has  been 
an  associated  addition  to  the  slag  ethuent, 
and  a  rapid  method  ot  removing  this  olten 
unsaleable  material  has  had  to  be  found.  It 
was  explained  in  the  last  article  that  the  slag 
is  being  used,  from  certain  furnaces,  in  the 
manufacture  of  cement,  and  there  is  little  doubt 
that  in  the  near  future  further  progress  will  be 
made  in  the  attempts  to  include  the  slag  from 
furnaces  using  the  purer  ores,  in  the  process 
equation  of  Portland  cement  manufacture. 

With  slags  of  certain  chemical  constitution  it 
has  been  jjossitile  to  apply  high-jiressurc  steam 
jets  to  tile  lluid  -la-.  111  >iu  li  a  way  as  to  trans- 
lorin  the  Hind  iiiti.  \\..ol-like  tibre.  and  as  slag- 
wool  the  materiiil  has  Imuid  a  saleal.)le  position, 
and  is  being  used  for  many  purposes  when  its 
heat-nonconducting  ])ropcrties  can  be  utilised. 

'  The  previous  articles  were  :  The  choice  of  a  site — 
'I'hc  trend  of  modern  pro.uress — The  choice  of  ores  (four 
maps  and  two  diagrams),  July  ;  The  transportation  of  the 
mineral  from  the  mine  to  furn.ne  si,,;.|,\.ud  ilr,ur(ein 
illustrations),  August,  1902;  Ti.nis|"  11  |.iii,,m  ,,i  huiki.iI 
Iroin  furnace  stockyard  to  moulh  .-i  iuiii,Ke  iihiileen 
illustrali.ms),  September  ;  Chari;iim  .,1  iniiiei.il  .ukI 
lurnace  ei|uipment  (twelve  illustr.itioiisi,  November. 


If  the  slag  is  run  (as  a  fluid)  into  water,  it 
assumes  a  granular  physical  form,  and  by  the 
sudden  cooling  effect  becomes  hard,  and  pro- 
vides an  excellent  agent  for  many  structural 
applications,  such  as  road  or  gravel  path 
making. 

The  manurial  value  of  slag  from  basic  iron 
Itirnaces  is  becoming  recognised  by  agriculturists, 
and   this  field  of  use   is  likelv  to   be   extended; 
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ment    in    the    design   is    to    secure    a    shape 

of    vessel   that   will   retain,    on    the    discharge 

of  its  slag  contents,  the  minimum  proportion 

of  skull.     A  characteristic  section  of  one  of  these 

slag  Jadles,  introduced  and  perfected  by  Messrs. 

Stevenson  and  Devvhurst,  and  others,  is  shown 

m  hg    I.     The  slag- carrying   vessel    is   of   cast 

iron,  easily  renewable,  and  carried  by 

a    steel  plated    shell  or  casing,  the 

latter  being  equipped  with  trunnions 

mounted  on  a  truck  carriage.     The 

tipping  of  the   ladle,    with  its   slag 

contents,  is  either  effected  by  a  drag 

chain,    plus    a    locomotive,    or    by 

means  of    a  steam  crane. 

The  American  typical  method 
of  slag  removal  can  be  described 
bv    reference     to    the    illustrations 


moreover,  with  the  extension 
of  the  dynamic  power-pro- 
ducing range  of  the  blast- 
furnace, the  power  set  free  can 
be  employed  for  the  physical 
reduction  to  an  extremely  fine 
state  of  division  of  the  slag— a 
refinement  that  is  only  econo- 
mically possible  where  low-cost 
motive-power  is  available. 

SLAG    TRANSPORT. 

Where  the   slag  is   run  into 
large  ladles,  the  main  require- 


(figs.  2,3and  4).  It  will  be 
seen  that  the  ladles  are 
formed  of  two  distinctive 
parts.  The  ladle  itself  is 
a  hollow  frustrum  of  a 
cone — and  it  can  be  bodily 
lifted  from  its  base,  on 
which  it  merely  rests,  the 
base  itself  being  mounted 
on  rockers  bearing  on  a 
railway  truck.  When 
ready  for  the  reception 
of  the  fluid  slag,  the  base 
plate  is  of  course  posi- 
tioned horizontally,  but 
when  the  truck'' has  been 
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Mr.  Hawdon,  of  Middlesbrough,  is  responsible 
for  the  travelling  slag  mould  or  trough  system, 
also  proposed  for  pig  casting,  the  principle  of 
which  will  be  easily  realised  by  reference  to 
the  figs.  5,  6  and  7.  The  slag  runs  into  the 
moulds  or  troughs,  carried  by  endless  chains, 
which  transfer  the  troughs  with  their  slag  con- 
tents into  a  water  cooling  well,  in  which  the  slag 
is  rapidly  solidified,  and  rendered  in  a  fit  condition 
for  discharge,  which  is  automatically  performed, 
the  slag  contents  being  deposited  as  desired. 

Part  of  the  existing  thermal  waste  in  the 
l)rocess  of  iron  manufacture  is  the  heat  stored 
in   the  fluid  slag,  which    varies  from    4'5  to  (1 


hauled  to  the  slag  tip  or  other  ]io?ition.  the 
ladle  is  lifted  bodih ,  Iraxin-  llic  ^lai;  ...ntciit 
with  its  chilled  shell  .n  -1,,^  rr-iini;  ,,11   ihr  h.i-r 

plate  of  truck.      By  the  nuM-  tlltm-   ol   the   lia>L' 

plate  on  its  rockers  the  slag  is  deposited.  This 
arrangement  is  very  handy,  and  prevents  any 
great  accumulation  of  clinging  skull  to  the 
sides  of  the  ladle. 

There  is,  however,  the  danger,  if  the  slag  is 
stripped  too  soon,  of  the  shell  of  skull 
collapsing  with  the  lifting   of    the    ladle    from 


])er  cent,  of  the  total  heat  supplied  to  the  furnace. 
A  j)rocess  may  yet  be  perfected  which  will 
jiermit  the  constitution  of  blast-furnace  slag 
to !  be  modified  whilst  in  a  molten  state  to 
satisfy  the  characteristic  equation  of  Portland 


the  truck  ;  all  llic  ^kull  tiu-u  fldws  over  the 
enclosed  base  ])latlonn  on  to  the  floor  to  the 
great  danger  of  the  men  in  charge.  The  system 
is  not  equal  in  efficiency  to  the  regular  ladle  form 
shown  in  (ie.  I. 


id  in  this  way  the  fluidity  of 
HI'  sla-  and  the  heat  repre- 
sented li\  It  will  l)e  utilised. 

A  method  has  recently  been 
suggested  by  Mr.   Brown   and 
-  patented,  by  which  some  pro- 

])ortiono{the  heat  of  fluid  slag 
can  riuulily  he  utilised  for  heating  air.  This 
consists  in  transjrorting  the  slag  ladle  with  its 
fluid  slag  contents  into  a  chamber,  similar  to 
a  core  drying  stove,  into  which,  after  being 
closed,    air  is    introihieed  luider    pressure.   The 


nient. 
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.    I^.      WATER-COOl.KU 
COMPOUND    LEVER 
GAS    VALVES. 
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heat  of  the  fluid  slag  is   thus  rapidly  reduced, 
and  is  absorbed  b}--  its  air  environment. 

THE     FURNACE     GAS     MAINS. 

The  volume  of  the  effluent  gases  that  escape 
from  a  modern  high-pressure  high-output 
capacity  blast-furnace  is  of  almost  incredible 
proportions.  Taking  a  furnace  having  a  daily 
iron  output  capacity  of  570  tons,  there  will  be 
in  every  hour  of  the  twenty-four  an  effluent 
volume  of  some  seven  millions  of  cubic  feet, 
and  this  volume  has  to  be  distributed  to  the  hot 
blast  stoves  and  steam  boilers,  that  is,  if  the 
author's  more  direct  system  of  power  production 
has  not  been  applied.  It  is  certainly  not 
advisable  to  check  by  unnecessary  flue  friction 
the  outflow  of  this  volume  of  gas,  such  a  resis- 
tance would  inevitably  only  throw  additional 
work  on  to  the  blowing  engines.  The  design  of 
downcomer  leading  away  the  effluent  from  the 


furnace,  shown  in  fig.  8,  is  excellent.  The  gas 
will  flow  freely  awa\"  from  the  furnace,  and 
as  freely  descend  the  downcomer,  until  it 
reaches  the  ciil  de  sac  formed  by  the  dust- 
catcher  vessel  at  its  base.  This  dust-catcher 
has  an  inverted  cone-shajied  lower  terminal, 
and  the  usual  automatic  dust  discharge  bell, 
which  opens  when  the  dust  accumulation 
las  attained  certain  weight  proportions.  This 
discharge  bell  is  shown  in  detail  by  fig.  9. 
The  downcomer  is  internally  lined  with 
refractory  material,  and  has  spirally  arranged 
around     it     a     serviceable    stairwaw       The 
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that  the  ratio  of  the  circumferential  dimension 
tails  with  increase  of  cross-sectional  area,  and 
the  frictional  effect  is  correspondingly  reduced; 
besides  ample  capacity  of  flue  area  will  induce 
the  deposition  of  the  heavier  jiarticles  of  dust 
from  the  gases. 

The  influence  of  the  high  pressures  of  modern 
American  practice  in  increasing  the  proportion 
of  dust  in  the  effluent  gases — and  more  especially 
when  the  ores  are  physically  small — has  been 
verygreat.  An  Americanauthority  gives  the  figure 
of  ten  per  cent,  of  the  weight  of  the  mineral 
actually  fed  into  the  furnace  as  a  representative 
proportion  of  the  mineral  carried  away  as  dust 
in'susiieiision  along  with  the  effluent  gases. 

One  definite  statement  of  the  measure  of 
this  loss  111  a  furnace  with  a  daily  output  of 
600  tons,  shows  that  the  value  of  the  loss 
per  annum   cannot  be    less  than /8, 525. 

The  importance  of  recovering  this  suspended 
mineral  from  the  gas  will  be  realised,  and  the 
system  by  which  such  a  recovery  is  possible 
will  provide  the  subject  (or  a  special  article  in 
the  future. 


usual  candle-stick  projects  from  the  top  limli 
of  the  downcomer. 

The  direction  of  the  flow  of  the  gases  is 
reversed  in  the  dust-catcher  vessel.  The  heavier 
particles  of  dust  brought  down  the  down- 
comer  acquire  the  velocity  of  the  gases,  and  in  a 
vertical  direction,  the  effect  of  gravity  plus 
velocity  due  to  the  flow  of  the  gases  projects 
the  heavier  particles  against  the  bottom  of  the 
dust-catcher,  where  thev  iiartially  accumulate 
as  descrilied. 

As  the  sensible  heat  of  the  gases  represent'; 
a  considerable  percentage  of  the  thermal 
assets  in  the  fuel  fed  into  the  furnace,  it  is 
obviously  advisable,  at  least  for  stove  and 
boiler  firing  applications,  to  prevent  the  loss 
of  this  sensible  heat  by  avoidable  radiation. 

A  generous  proportion  of  cross-sectional  area 
should  always  be  provided  for  the  gas  connections 
between  furnace  and  stoves  and  steam  boilers. 

If  properly  lined  with  firebrick  there  should 
he  very  little  loss  of  sensible  heat  due  to  the 
reduced  velocity  of  the  gases.  The  frictional 
eft'ect    would    be    lessened,    because    we    know 


CONTROLLING     GAS     AND     AIR    VALVES. 

Although  the  desirability  of  making  the  air 
and  gas   mams  of  ample  cross-sectional  area   is 
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Valves  exposed  to  \er\  high  tenijieraturcs 
should  be  water-cooled,  and  to  facilitate  the 
action  of  the  valve,  counter-balancing  arrange- 
ments can   be  provided  ;    the  shell   should  If 


demonstrated,    this  does  not  [necessarily  imply 
that  the  gas  and  air  supply  controlling  valves 


internally  lined  with  firebrick  blocks,  as  shown 
in  figs.  10  to  13. 

For  ordinary  temperatures,  a  steel  mushroom 
valve  satisfies  all  requirements;  its  dilation,  due 
to  expansion,  is  uniform;  it  adjusts  itself  to 
its  seat  satisfactorily,  resisting  high  temi)c- 
ratures  and  oxidation  effects  very  well. 


need  be  any  larger  than  that  which  will  permit 
the  air  or  gas  to  flow  in  the  volume  required 
The  enlarged  flues  and  mains  can  be  connected 
up  to  the  valves,  of  the  usual  dimensions. 
The  types  of  valves  employed  in  modern 
American  practice  are  shown  in  the  various 
figs,  from  10  to  23. 


The  rack  actuating  slide  valve  shown  in 
figs.  i()  and  17  is  reliable.  This  kind  of 
valve  maintains  its  efficiency  for  a  long  time, 
if  reasonable  care  is  given  to  it.  The  com- 
pound lever  valve  actuating  arrangement  shown 
in  figs.  18  and  19,  page  537,  can  be  recommended, 
where    raniditv    of    movement    in    closing    and 
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Although  the  valve  designs 
illustrated  are  chielly  tj'pical  of 
American  practice,  they  repre- 
sent arrangements  that  com- 
bine all  the  elements  to  secure 
sustained  efficiency.* 

Generally  in  the  construction 
of  the  gas,  and  even  the  air 
mains,  insuflicient  construc- 
tional and  maintenance  care  is 
exercised  to  secure  the  minimum 
functional  effects  and  preven- 
tion of  air  and  gas  leakage. 
It  is  suggested  that  a  simple 
form  of  enclosed  or  guarded 
pressure  gauge  be  fi.xed  at  dif- 
ferent pomts  along  the  air  and 
gas  mams  to  permit  the  ready 
(Iclerininatmn  m  ji  .>s  of  energy 
liy  the  two  causes  named — 
friction  or  leakage. 

'  TliL-  author  is  indebted  to  the 
iclclphia  Eii«ineerinil  Company, 
h.r  several  of  the  va'lve  designs. 


opening  of  valve  is  desired.  It  will  be  seen  that 
the  cooling  water  for  the  valve,  shown  in  tigs. 
10  to  19,  is  introduced  through  coils  of  pipe, 
l^artly  cast  in  the  valve  structure.  Another 
arrangement  of  cooling  is  shown  in  figs.  14  and 
15.  A  simple  form  of  gas  inlet  valve,  for  stove 
or  boilers,  is  shown  in  two  modifications  (figs. 
20  to  23).  The  slide  rack  valve  is  actuated 
from  an  externally  placed  worm  wheel  arrange- 
ment. 

The  chimney  or  waste  gas  stove  valve  arrange- 
ment,   illustrated  by  figs.   24  and   25,   is  very 
handy  —  its      action      is 
sufficienth'  evident. 

The  hot-air  main  con- 
nection to  blast-furnace 
tuj'ere,  shown  in  fig.  2'). 
is  designed  to  provide 
for  the  dilation  due  to 
varying  temperatures, 
in  whatever  direction 
sucli  expansion  proceeds. 


^^ 


DO  WE  WANT 
5UB5IDIE5  ? 
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BENJAMIN    TAYLOR. 


The  Author  discuss. 


.  tlie   present  position  of  British  shipping,  with  special   rete 
some  of  the  conchisions  arrived  at  by  the  Cecil  Committee.- 


effect  of  foreign  bounties  upon 
British  trade  continues  an  en- 
rossing  subject  of  discussion, 
nd  there  is  Httle  room  for  doubt 
liat  if  the  bounty-giving  nations 
lad  not  agreed,  on  terms,  to 
bolish  the  bounties  on  the  ex- 
ports of  sugar,  this  country 
them.     There  is,  further. 


would  decide 

little  doubt  that  the  country  would  do  a  great  deal  to 
avert  any  real  attack  upon  our  maritime  supremacy. 
The  Morgan  Combine  has  taught  even  the  man  in  tlie 
street  to  think  more  about  our  great  national  industry, 
though  it  had  nothing  to  do  with  the  origination  of  the 
inquiry  into  ship  subsidies.  In  the  definition  of  the 
term  "  subsidy,"  Mr.  Cecil's  Committee  were  not  very 
happy.  They  say  that  "  bounties,  subsidies,  and  sub- 
ventions are  all  terms  used  for  payments  made  for  some 
kind  of  value  received,  irrespective  of  the  policy  w^hich 
may  be  involved."  But,  whatever  may  be  the  literal 
meanings  of  the  three  terms,  they  are  not  in  practice 


applied  to  the 


thing.     A  "  bounty  "  may  be  on 


the  production  or  e.xport  of  sugar  ;  a  "  subsidy  "  on 
the  size  or  speed  or  navigation  of  a  ship  ;  a  "  subven- 
tion "  for  the  conveyance  of  mails,  or  the  provision  of 
appliances  and  conditions  for  special  purposes.  .\ 
shipping  subvention  is  a  payment  for  some  service 
actually  rendered,  say,  for  postal  carriage,  or  the 
maintenance  of  the  vessel  to  a  standard  neces.sary  for 
.\dmiralty,  though  not  for  mercantile,  emijloyment.  K 
shipping  subsidy  is  a  ]iriyininl  Ic  .1  ^hi).  Inr  nu-rely  being 
aship.  Thereisconsiileralilcdislni.  lion  m  1  lie  two  terms. 

BRITISH    MAIL     SUBVENTIONS. 

The  Committee  said  that  ■'  Hnti-,li  |H)licy  has 
usually  been  to  subsidise  ships  (or  ].c.st,il  or  .\dmiralty 
purposes    only,  and    to    exclude    all    consuleration    of 


trade  interests,  but  in  the  British  case,  rapid  postal 
communication  has  mainly,  and  in  fact  necessarily, 
followed  the  lines  of  great  commercial  traffic."  This 
suggests  the  idea  that  postal  and  Admiralty  subsidies 
have  actually  assisted  in,  or  stimulated,  the  develop- 
ment of  this  great  commercial  traffic.  The  provision 
of  regular  payment  and  rapid  postal  communication 
has,  no  doubt,  stimulated  commerce  everj'where,  but 
the  mail  subventions  are  a  consequence,  not  a  cause, 
of  postal  e.xpansion,  and  mail  subventions  are  not 
always  or  generally  in  themselves  profitable.  That 
may  be  fairly  inferred  from  the  reluctance  of  ship- 
owners, even  in  the  neediest  times,  to  compete  for 
them.  The  Committee  also  stated  that  one  of  the 
witnesses  examined  expressed  the  opinion  that  "  full 
postal  value  "  is  not  in  all  cases  obtained  for  mail 
subventions.  But  quite  recently  Sir  Thomas  Suther- 
land told  his  shareholders  that  the  P.  and  O.  Company 
are  now  receiving  only  half  the  mail  subvention  they 
did  thirty  years  ago,  though  they  are  doing  four  times 
the  mail  work.  The  truth  is  that  mail  subventions  are 
contract  payments  for  cargo  carried,  and  whether 
large  or  small,  are  probably  in  the  aggregate  a  great 
deal  smaller  than  if  the  Post  Office  had  to  negotiate 
freight  for  every  mail  bag  sent  away.  The  rate,  like 
ocean  freight  generally,  is  a  mere  matter  of  bargain. 

What  is  to  be  noted  about  British  mail  subventions  is 
this,  that  they  do  not  sustain  or  promote  the  develop- 
ment of  British  shipping.  The  amount  of  sea  carriage 
done  by  the  mail  steamers  is  but  a  small  fraction  of  the 
sea  traffic  of  the  world.  As  lo  mail  steamers  the 
Committee  put  it  :  "  In  granting  British  subsidies,  the 
objects  mainly  held  in  view  are  speed  and  regularity  of 
postal  service,  and  .\dmiralty  requirements  for  the  call 
of  steamers  in  time  of  war  or  need.  Trade  interests  are 
not  considered,  except  that  mail  services  follow  the  lines 
of  great  commercial  traflic.  The  only  devi.ition  from  this 
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policy  occurs  in  the  case  of  the  ;^40,ooo  annual  subsidy 
for  the  West  India  service  to  Jamaica,  which  is  an 
outcome  of  the  recommendations  of  the  West  India 
Royal  Commission  of  1896-7,  and  has  been  established 
under  contract  with  Messrs.  Elder,  Dempster  and  Co., 
of  Liverpool,  to  encourage  the  fruit  trade  of  these 
islands." 

COMPARISON    WITH    FOREIGN    NATIONS  -  GERMANY. 

different  their  subsidies  are.  The  North  German  Lloyd, 
the  Hamburg-American,  the  German  East  Africa, 
and  one  or  two  smaller  companies  in  Germany,  get 
subventions  for  the  conveyance  of  mails  on  the  same 
principle  as  our  own.  These  are  not  subsidies  to 
shipping  in  the  proper  sense  of  the  term.  But  the 
German  Government  grant  bounties  in  indirect  forms, 
viz.,  in  exemption  from  payment  of  Customs  duties  on 
all  sea-going  craft,  and  on  the  material  used  in  their 
construction,  repair,  maintenance,  and  equipment;  and 
ni  preferential  railway  rates  on  the  same  over  the  State 
railways,  and  also  in  preferential  railway  rates  on  the 
cargo  brought  into  and  taken  out  of  the  ports  by  German 
vessels.  These  railway  rates  are  made  particularly 
preferential  in  the  case  of  goods  from  inland  Germany 
for  the  Levant  and  East  Africa  hnes  of  steamers.  The 
differences  in  favour  of  German  combined  land  and 
sea  through-rates  of  freight  as  against  the  British, 
are  striking.  The  cost  per  ton  of  sending  iron  rails 
from  Birmingham  to  Liverpool,  which  is  (ninety-seven 
miles,  or)  156  kilometres,  is  8s.  4d.  ;  the  cost  per  ton  of 
sending  iron  rails  from  Oldenburg  to  Hamburg,  which 
IS  160  kilometres,  is  3s.  4d.  on  the  East  African  tariff, 
and  3s.  2d.  on  the  Levant  tariff.  The  cost  of  the 
carriage  of  machinery  packed  for  export  from  Leicester 
to  Glasgow  (313  miles,  or)  504  kilometres,  is  36s.  4d.  a 
ton  ;  from  Wronke,  East  Prussia,  to  Hamburg,  also 
504  kilometres,  it  is  is.  lod.  a  ton  on  the  East  African 
tariff,  and  7s.  lod.  a  ton  on  the  Levant  tariff.  The 
carriage  of  hardware  from  Birmingham  to  London 
(III  miles,  or)  179  kilometres,  is  21s.  ,Sd.  a  ton  ;  from 
Flensburg.  Schleswig-Holstein,  to  Hamburg,  also 
179  kilometres,  it  is  4s.  2d.  a  ton  on  the  East  African 


tariff,  and  varies  according  to  the  cl: 


of  hardware 


between  4s.  id.  and  4s.  9d.  on  the  Levant  tariff.  The 
rate  for  export  bales  of  cotton  from  Manchester  to 
Bristol  (175  miles,  or)  282  kilometres,  is  22s.  4d.  a 
ton  ;  from  Berlin  to  Hamburg,  279  kilometres,  it  is 
8s.  7d.  on  the  East  African  tariff,  and  4s.  id.  on  the 
Levant  tariff.  Thus  is  German  shipping  subsidised 
by  the  State  railways. 

FRANCE. 

The  amount  of  French  postal  subsidies  voted  in  the 
Budget  of  1901  was  £1,067, 271,  but  to  these  must  be 
added  bounties  for  construction  or  shipbuilding  to  the 
extent  of  ^232,000,  and  annual  bounties  for  navigation, 
paid  per  mile  run,  amounting  to  ;£48 8,000  ;  the  grand 
total  being  / 1.787, 271.  There  are  additions  required 
even  to  this  figure,  in  respect  of  bounties  on  machinery 
and  repair  of  machinery  ;  and  by  a  law  of  1902,  a 
French  shipowner  has  the  further  right  to  compcw.ation 
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d'annement,  or  outfit  bounty,  paid  to  a  foreign-built 
steamer  of  iron  or  steel,  for  each  day  it  is  commissioned, 
if  its  tonnage  exceeds  one  hundred  tons  gross,  and  if  it  is 
engaged  in  the  ocean  or  international  coasting  trade. 
The  total  amount  of  new  tonnage  entitled  to  bounties 
is  limited  to  500,000  gross  tons  for  steamers  (of  which 
200,000  tons  may  be  of  foreign  construction,  but  under 
the  French  flag),  and  100,000  tons  of  sailing  vessels. 
These  subsidies  are  quite  out  of  proportion  to  the 
services  rendered,  and  French  trade  has  not  advanced 
with  the  increase  of  the  subsidies,  while  French  ship- 
owners, especially  sailing-ship  owners,  have  benefited  at 
the  expense  of  theircountry.  Under  the  old  law  of  1893, 
which  granted  a  navigation  bounty  of  i  franc  70  cent, 
per  gross  ton  per  i.ooo  miles  run  to  saihng  vessels,  as 
against  i  franc  lo  cent,  to  steamers,  not  only  was  an 
excessive  output  of  sailing  vessels  encouraged  to  the 
detriment  of  steamers,  but  it  was  found  profitable  to 
construct  sailing  ships  of  4,000  tons  and  over  in  order 
to  earn  the  highly  remunerative  bounties.  Owing, 
again,  to  the  method  of  French  measurement  of  tonnage, 
if  a  British  vessel  is  transferred  to  the  French  flag. 
Its  gross  tonnage  is  at  once  increased,  and  its  net 
tonnage  diminished,  and  as  bounties  for  sailing  mileage 
are  paid  on  the  gross  tonnage,  while  foreign  port  and 
light  dues  (except  in  the  Suez  Canal)  are  charged  on 
the  net,  the  change  is  an  m.lirea  profit  to  its  owner. 
The  surtaxe  d'entyi-p,>l  is  a  .louble  duty  charged  on  all 
goods  destined  for  France  and  transhipped  in  a  non- 
French  port  on  their  way.  Thus,  a  steamer  with  5,000 
tons  of  cargo  on  board  coining  home  to  London,  and 
carrying  100  tons  for  France,  could  only  tranship  this 
French  cargo  into  a  coasting  steamer  sailing  from 
London  to  France  by  incurring  a  penalty  of  double 
duty  on  every  ton. 

RUSSIA. 

Russian  subsidies  arc  paid  lor  the  transport  of  troops, 
ammunition,  and  passengers,  amounting  in  1899  to 
;^3iS,o6i  ;  and  for  postal  services,  amounting  in  the 
same  year  to  ;£46,695  ;  total,  iiQ^.yse.  A  special 
subsidy  was  in  1901  granted  to  a  steamship  to  inaugu- 
rate trade  with  the  Persian  Gulf.  The  largest  subsidies 
are  granted,  for  the  transport  of  troops,  ammunition, 
and  passengers,  to  the  Russian  Volunteer  Fleet  (600,000 
roubles,  together  with  600,000  roubles  more  as  repay- 
ment of  Suez  Canal  dues— /;i27, 500),  and  to  the  Black 
Sea  Navigation  Company  (650,000  roubles,  with 
200.000  roubles  more  for  Suez  Canal  dues,  /90,3 1 2). 
AUSTRIA. 

Austria  pays  two  kinds  of  subsidies.  The  Austrian- 
Lloyd  Company  receives  ^£242, 000  a  year  (together  with 
i5,oao  a  year  for  parcel  post)  mainly  for  postal  service 
but  conditions  are  attached,  that  the  company  may 
not  alter  its  rates  without  consent  of  the  Minister  of 
Commerce,  and  this,  we  believe,  has  been  found  very 
mischievous.  A  further  subsidy  is  also  given  by  the 
repayment  of  certain  dues,  such  as  those  of  the  Suez 
Canal.  The  second  kind  of  subsidy  is  trading  and 
trip  bounty  paid  to  the  mercantile  marine  since  1894, 
in    1899  altogether   to  /54,2So.      This 
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brings  the  total  of  Austrian  subsidies  annually  to 
;^3i8,98S.  Austria  has  a  trading  bounty  of  6  florins 
per  ton  for  iron  or  steel  steamers.  4.50  florins  for  iron 
or  steel  sailing  ships,  and  3  florins  for  wooden  or 
composite  saiUng  ships,  during  the  first  year  after  the 
ship's  launch,  these  amounts  decreasing  by  5  per  cent, 
yearly,  and  ceasing  altogether  after  fifteen  years. 
These  trading  bounties  are  increased  by  10  per  cent,  for 
ships  built  in  national  dockyards,  and  25  per  cent, 
if  constructed  to  the  extent  of  at  least  one-half  of 
home-produced  materials.  The  ships  must  be  owned  in 
respect  of  two-thirds  by  Austrian  subjects,  and  the 
bounties  are  not  paid  while  the  ship  is  laid  up.  The 
trip  bounty  has  been  paid  at  the  rate  of  five  kreutzers 
per  ton  net  for  every  hundred  nautical  miles  outside 
of  coasting.  In  Hungary  the  total  annual  subsidies 
are  £80,755,  partly  for  postal  services. 
HOLLAND. 
In  Holland  subsidies  are  only  paid  for  value  recened , 
as  an  indemnity  for  the  regular  transport  of  mails. 
Thev  are  not  paid  for  construction  or  navigation. 

SWEDEN    AND    NORWAY,    ETC. 

Swedish  subsidies  are  granted  purely  for  the  con- 
veyance of  mails,  and  for  the  maintenance  of  steamer 
communications  "  in  the  interest  of  navigation  and 
trade."  The  total  amount  under  both  kinds  of  subsidy 
is  merely  ;/^20,59i  a  year.  An  indirect  form  of  assis- 
tance consists  in  the  Government  refunding  the  duty 
on  all  imported  materials  actually  utilised  in  the 
construction  of  vessels,  whether  for  Swedish  or  foreign 
account.  In  Norway  the  total  amount  of  subsidies 
is  ;£28,252,  of  which  ^^10,754  is  purely  postal,  and 
^£17,498  "  for  facilitating  steamer  communications." 
Denmark  pays  ;^29,669  a  year  in  subsidies,  which  are 
declared  to  be  no  more  than  a  fair  remuneration  for  the 
actual  service  rendered.  The  Danish  State  railways 
accord  for  transport  in  any  direction  by  land  or  sea  a 
progressive  reduction  of  the  railway  rate  the  longer  the 
distance  to  be  traversed. 

There  are  only  small  subsidies  in  Belgium,  paid  to  the 
North  German  Lloyd   and   German  Australian   Com- 
panies for  calling  at  Antwerp.     Shipbuilding  materials 
are  admitted  entirely  free  of  duty. 
JAPAN. 

In  Japan  the  system  of  subsidising  has  tlevc-loiieil 
immensely  since  1897.  The  principal  amounts  autlior- 
iscd  in  1S98  for  particular  services  included  £2y2.gw 
to  the  Nippon  Yusen  Kaisha  for  the  European  Line, 
^^66,765  to  the  same  company  for  the  Seattle  Line,  and 
;£i03,500  to  the  Toyo  Kisen  Kaisha  for  the  San  Fran- 
cisco Line.  In  addition,  annual  sums  are  paid  for 
construction  and  navigation  bounties.  In  1899  the 
total  amount  of  subsidies  was  estimated  at  ;£584,696. 
In  iQCo  further  sums  of  ;£59,2o8  for  certain  lines  to 
North  China  and  Korea,  and  £20,793  for  the  Yangtse 
Mne,  were  provided.  In  1901  a  subsidy  of  £^3,6(x> 
was  authorised  for  the  Australian  line,  and  /i8,250 
for  the  ]3oml)ay  Line,  and  there  are  other  large  sub- 
sidies.    The   average   subsidy   paid   ver   numd   voyage 


from    Japan    to   London    ami    back    by    the    Japanese 
Government  is  stated  to  be  about  /lo.ooo. 
THE    UNITED    STATES. 

The  lUiited  States  pay  only  postal  subsidies — as  yet 
— but  in  practice  these  postal  subsidies  are  calculated  on 
rates  much  higher  than  usual ;  in  one  case  the  rate  is  as 
much  as  $4  a  mile.  The  British  rates  on  the  New  York 
mail  service  are  3s.  a  lb.  for  letters  and  post-cards  up  to  a 
certain  limited  weight,  and  2s.  a  lb.  for  all  above  that 
weight.  Mail  matter  other  than  letters  and  post- 
cards is  carried  at  3d.  a  lb.  The  United  States  Govern- 
ment, on  the  other  hand,  pays  three  rates.  It  first  pays 
y;3,ooo  per  voyage  to  the  American  Line,  as  being  the 
L'nited  States  Government  special  mail  service,  without 
regard  to  the  weights  carried.  Then,  to  American- 
owned  ships  it  pays  $1  60  cents  (6s.  8d.)  a  lb.  for  letters 
and  postcards,  and  8  cents  {4d.)  a  lb.  for  other  articles, 
while  it  only  pays  vessels  other  than  American,  carrying 
mails,  IS.  lod.  a  lb.  for  letters  and  post-cards,  and  4J 
cents  a  lb.  for  other  articles. 

The  United  States  Subsidy  Bill,  as  amended  by  the 
Senate  last  Congress,  and  sent  to  the  House  of  Repre- 
sentatives, proposed  to  grant  large  subsidies  to  ships 
on  the  l'nited  States  Register  ;  it  aimed  at  encouraging 
the  construction  of  merchant  ships  which  could  be 
used  as  cruisers,  and  promoted  the  formation  of  crews 
consisting  of  American  citizens.  The  first  part  of  the 
Bill  provided  for  a  subsidy  ranging  from  iv'r  cents 
to  2-rtr  cents  per  gross  ton  per  hundred  nautical 
miles  traversed,  according  to  the  size  and  steaming 
power  of  the  vessels  concerned,  on  all  vessels  carrying 
mails  between  ports  of  the  United  States  and  such  ports 
in  foreign  countries,  Canada  excepted,  as  in  the  judg- 
ment of  the  Postmaster-Cieneral,  having  regard  to  the 
national  defence,  would  "  best  subserve  and  promote 
the  postal,  commercial,  and  maritime  interests  of  the 
United  States."  Not  more  than  five  million  dollars 
(£1,000,000)  was  proposed  to  be  paid  annually  until 
1907,  and  not  more  than  eight  million  dollars 
(£1,600,000)  was  to  be  paid  after  that  date,  persons 
entitled  to  the  subsidy  submitting,  if  necessary,  to  a 
/"cii  rata  deduction.  The  second  part  of  the  Bill 
provided  for  a  subsidy  of  i  cent  per  gross  registered 
ton  on  all  vessels  exceeding  i  ,000  tons  for  each  hundred 
naulical  miles  sailed,  up  to  sixteen  entries  at  ports  of 
the  United  States  during  the  year.  Stipulations  were 
.-iddeil  as  to  the  length  of  the  voyage  between  a  United 
States  ])ort  and  a  foreign  port,  as  to  the  portion  of  the 
crew  who  must  be  United  States  citizens,  and  as  to 
speed.  The  third  part  of  the  Bill  provided  for  a 
subsidy  of  $2  per  ton  per  annum  to  vessels  mgani-d 
in  United  States  deep-sea  fisheries,  so  long  as  diu- thud 
of  the  crew  are  United  States  citizens,  with  a  pa\iiii-ni 
of  Si  per  month  to  the  crews  of  such  vessels  lor  lliiee 
months  of  the  year,  provided  they  are  United  States 
citizens.  This  or  some  similar  Bill  will  probably  be 
introduced  to  the  new  Cimgress. 
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retaining  fee  in  time  of  war,  and  are  of  opinion  that  no 
subsidy  should  be  paid  on  that  ground.  The  possi- 
bihty  of  commandeering  and  subsequent  payment  of 
fair  value,  they  say,  is  well  known,  and  there  is  reason 
to  suppose  that  on  an  emergency,  vessels  required  by  the 


Gov 


would  be  freely  offered  without 


any 


taining  fee  ;  but  in  time  of  peace  an  Admiralty  subsidy 
to  specific  vessels  ought  to  confer  the  right  on  the 
Government  to  prevent  their  sale  or  hire  into  foreign 
control.  The  Committee  also  are  "  strongly  of  opinion 
that  no  British  subsidy  should  be  granted,  except  on 
condition  that  the  whole  or  partial  sale  or  hire  of  any 
ship,  which  is,  or  has  been,  in  receipt  of  the  subsidy, 
cannot  take  place  without  permission  of  the  British 
Government.  There  is  no  objection  to  the  Govern- 
ment exercising  their  control  so  as  to  give  themselves  a 
right  of  pre-emption."  The  Committee  are  further  of 
opinion  that  it  is  "  desirable  "that  the  majority  of  the 
boards  of  directors  of  all  companies  owning  subsidised 
ships  should  be  composed  of  British  subjects. 

It  is  more  than  desirable ;  it  is  essential.  But  we  need 
to  go  a  good  deal  further  than  that.  It  is  neces.sarv  to 
harmonise  the  joint-stock  company  laws  with  the 
merchant  shipping  laws.  If  it  is  not  legal  for  an 
individual  foreigner  to  be  the  registered  owner  of  a 
British  vessel,  it  must  be  also  made  illegal  for  a  joint- 
stock  company  to  be  the  registered  owner  of  a  British 
vessel  unless  the  shares  are  held  and  the  management 
controlled  by  bond  fide  British  subjects — not  figure- 
heads. 

Although  the  Select  Committee  are  of  opinion  that 
British  shipping  creditably  holds  its  own,  notwithstand- 
ing that  foreign  shipping  increases  m  proportion  more 
rapidly,  because  it  starts  from  a  lower  figure,  yet  they 
utter  a  note  of  warning  :  "  We  have  been  foremost 
at  sea  with  the  finest  mercantile  marine  in  the  world  ; 
we  are  now  meeting  with  severer  competition  than  we 
have  ever  experienced  ;  and  our  efforts  must,  there- 
fore, be  proportionately  greater  if  we  are  to  maintain 
our  supremacy." 

HOW  FOREIGN    SUBSIDIES   AFFECT    BRITISH    TRADE. 

The  respects  in  which  foreign  subsidies  seem  to  have 
affected  British  trade  are  chiefly  three.  The  first  is  on 
orders  placed  by  our  Colonial  or  other  merchants  with 
foreign  manufacturers  in  preference  to  British  manu- 
facturers in  consequence  of  cheaper  rates  of  freight, 
'or  greater  convenience  or  regularity  of  shipment, 
from  the  Continent,  partly  caused  by  subsidies.  The 
second  is  in  the  transfer  of  ordinary  merchant  vessels 
to  foreign  ownership.  The  third  is  in  diverting  trade  to 
foreign  sailing  ships,  especially  as  to  France. 

ORDERS    PLACED   ABROAD. 

Evidence  has  shown  that  orders  have  been  placed 
with  foreign  manufacturers  in  preference  to  British 
manufacturers,  in  consequence  of  cheaper  foreign 
rates  of  freight,  or  greater  convenience  or  regularity 
of  foreign  shipment.  The  Natal  Government  called 
attention  to  this  matter.  Sir  William  Ward,  British 
Consul-General    at    Hamburg,    says    he    is    told    that 


British  merchants  trading  with  the  Levant  and  East 
Africa  frequently  find  themselves  compelled,  in  the 
interests  of  their  customers  in  the  Levant  and  East 
Africa,  to  place  orders  for  them  with  German  manufac- 
turers, which  would  be  executed  in  the  United  Kingdom, 
but  for  the  impossibility  of  the  British  manufacturer 
competing  with  the  low  prices  due  to  the  largely 
reduced  rates  of  foreign  freight  to  those  countries.  Mr. 
Elijah  Helm,  representing  the  Manchester  Chamber  of 
Commerce,  has  stated  that  the  rates  of  freight  from 
Genoa  to  the  River  Plate  are  so  much  lower  than  from 
Liverpool,  that  the  difterence  is  sometimes  sufficient  to 
induce  Manchester  iin-n  limits  t.i  purchase  goods  on 
the  Continent,  esiic,Mii\  in  It.ily  and  Switzerland, 
rather  than  lu  this  lmimuix,  i,,i  shipment  to  the  River 
Plate  ports.  The  .\ew  York  rate  for  cotton  goods, 
through  the  Suez  Canal  to  Shanghai,  a  distance 
of  13,717  miles,  was  27s.  6d.  per  ton  of  40  cubic  feet. 
The  Liverpool  rate  to  Shanghai,  a  distance  of  10,669 
miles,  was  50s.,  for  lightly  pressed  bales.  The  dif- 
ference in  favour  of  the  .\merican  rate  is  equivalent  to 
4d.  on  a  piece  of  cloth  costing  8s.  lojd.,  which  is 
37  per  cent,  of  the  total  value  of  the  cloth,  and  this  is 
the  measure  of  advantage  derived  from  the  lower 
freight  alone,  which  the  .American  cotton  manufacturer 
has  in  the  China  markets  in  comparison  with  his 
British  competitor. 

TRANSFER  TO  FOREIGN  OWNERSHIP. 

British  trade  has,  no  doubt,  been  affected  by  the 
transfer  of  ordinary  merchant  vessels  to  foreign  owner- 
ship. Note  some  of  the  transfers.  The  old  Inman 
Line  was  sold  out  and  out  to  the  Americans.  The 
East  India  Steamship  Company,  Limited,  consisting 
of  eleven  ships,  with  a  gross  tonnage  of  13,559  tons, 
was  sold  to  a  German  firm.  In  the  beginning  of  1900 
the  Scottish  Oriental  Line,  with  a  tonnage  of  57,600 
tons,  was  sold  to  the  North  German  Lloyd.  In  1901 
the  British  .Atlas  Line,  of  seven  vessels,  8,000  tons, 
plying  from  New  York  to  the  West  Indies,  was  trans- 
ferred to  the  Hamburg-American  Line.  The  Holt 
Line,  running  from  Singapore,  was  sold  in  1901  to  the 
North  German  Lloyd.  The  Leyland  Line,  between 
Liverpool  and  Boston,  numbering  forty-four  steamships, 
with  a  gross  tonnage  of  277,379  tons,  still  flies  the 
British  flag,  but  the  .\merican  interest  in  it  was  that 
of  Mr.  J.  Pierpont  Morgan  before  the  Combine.  The 
tonnage  of  sailing  vessels  transferred  from  the  British 
to  foreign  flags  in  the  last  ten  year.s  has  also  increased. 
Some  of  these  sales  were  made  to  get  the  benefit  of 
foreign  subsidies  ;  some  were  to  get  particular  trade 
advantages  ;  others  to  be  rid  of  Board  of  Trade  regula- 
tions ;  others  merely  because  a  good  price  was  offered, 
and  the  ships  are  old.  "  If  "  (say  the  Subsidies 
Committee)  "  .American  railway  management  unites 
with  steamship  management,  a  very  influential  under- 
taking may  perhaps  be  formed,  but  too  many  interests 
are  often  involved  to  make  such  combinations  quite  as 
powerful  as  might  be  supposed.  It  remains,  however, 
quite  certain  that  the  transfer  of  British  ships  to 
foreign    flags,    whether  owing  to  foreign  subsidies  or 
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otherwise,  may  cause  serious  results.  One  is  that  tlie 
purchasers,  if  backed  by  their  governments,  can 
develop  new  trades  in  which  the  British  shipowner, 
without  such  assistance  cannot  engage.  Another  is 
the  substitution  of  foreign  olticers  and  crews  for  the 
British  crew." 

TRADE    DIVERTED    TO    FOREIGN    SAILING    SHIPS. 

The  third  manner  in  which  foreign  subsidies  affect 
British  trade  is  in  diverting  trade  to  foreign  sailing  ships. 
This  applies  to  the  case  of  France,  whose  sailing  ship 
tonnage  has  increased  by  45  per  cent,  since  1891. 
French  saihng  ships  continually  take  lower  rates  than 
British,  and  by  means  of  their  subsidies  are  enabled 
to  earn  a  good  dividend.  Notwithstanding  these 
bounties,  the  mercantile  marine  of  France  does  not  in 
any  way  commensurately  respond  by  expansion.  The 
net  tonnage  of  the  French  mercantile  marine  in  1889 
was  932,735  tons,  of  which  440,051  tons  represented 
sailing  vessels;  in  1899  the  total  net  tonnage  was 
957.755'  including  450,635  tons  of  sailing  vessels. 
One  would  conclude,  therefore,  that  these  shipping 
bounties  will  in  time  be  discarded  by  France,  like  the 
sugar  bounties,  as  a  loss  to  the  Exchequer,  without  any 
material  benefit  to  the  national  shipping.  But,  on 
the  other  hand,  if  these  bounties  should  be  increased 
it  may  be  both  just  and  desirable  to  counteract  them 
in  some  way,  not  as  special  Protection  of  the  British 
shipowner^  but  as  a  measure  of  protection  against 
Protection. 

COMMITTEE'S    CONCLUSIONS   CRITICISED. 

In  this  connection  the  writer  does  not  agree  with  the 
follovving  remark  in  the  Committee's  report  :  "  In  the 
evidence  the  opinion  has  been  freely  expressed  that 
sailing  vessels,  apart  from  questions  of  sentiment,  are 
quite  out  of  date;  (lat  lltir  c;;;]iceurce  njjle 
viewed  with  equanimity  ;  that  even  if  sailing  ships  are 
not  useless,  subsidising  them  against  steamers  would 
be  very  much  the  same  policy  as  if  our  ancestors  had 
subsidised  mail  coaches  to  save  them  from  extinction 
in  competition  with  railways."  As  a  matter  of  fact, 
mail  coaches  have  not  been  extinguished  by  the  rail- 
ways, but  are  still  run  by  the  Post  Office  for  the  con- 
veyance of  mails,  even  through  districts  supplied 
by  railways.  But  the  saihng  ship  never  will  be  "  out 
of  date,"  and  there  never  will  be  any  opportunity  in  our 
time  of  viewing  its  disappearance  with  or  without 
"  jierfect  equanimity."  The  sailing  ship  is  the  great 
reserve  force  of  a  maritime  country.  It  is  an  in- 
valuable economic  factor,  because  it  is  something  more 
than  a  carrier  ;  it  is  a  movable  warehouse,  in  which  it  is 
often  more  profitable  to  store  a  large  portion  of  the 
world's  goods  than  in  warehouses  at  home  or  abroad. 

The  Conimiltee  declared  among  their  conclusions, 
"  That  a  general  system  of  subsidies  other  than  for 
services  rendered  is  costly  and  inexpedient."  A 
general  system  of  subsidies  in  this  country  is  certainly 
not  practicable,  and  would  be  destructive  of  the  effort 
and  resourcefulness  which  made  our  maritime  greatness. 
But  it  is  not  necessary  to  subsidise  our  shipping  in 


order  to  countervail  the  subsidies  of  other  countries, 
whose  vessels  enter  our  ports.  If  it  is  possible  to 
countervail  sugar  bounties,  it  should  also  be  possible, 
should  the  need  arise,  to  countervail  shipping  bounties. 

.\  good  deal  is  to  be  done  for  British  shipping  without 
going  so  far  as  that.  In  the  first  place,  there  is  the 
abolition  of  the  Light  Dues,  which  shipowners  have 
long  pleaded  for,  and  which  the  Select  Committee  have 
recommended.  This  will  be  a  just  and  proper  relief, 
but  it  will  not  be  confined  to  British  shipping,  since 
foreign  vessels  entering  our  ports  also  have  to  pay  these 
dues.  In  the  next  place.  Board  of  Trade  regulations 
should  be  enforced  against  foreign  ships,  equally  with 
British  ships.  Either  the  limitations  of  the  PlimsoU 
load-line  should  be  approved  and  adopted  by  all  the 
maritime  nations,  or  relaxed  in  the  case  of  our  own 
ships.  Our  shipowners  do  not  object  to  a  safety  limit, 
but  they  object  to  a  limit  being  fixed  for  them  alone, 
in  such  a  manner  as  to  handicap  their  ships  against 
foreigners.  The  Merchant  Shipping  Laws  need  revision 
and  reform  for  the  removal  of  the  oppressive  inequalities 
under  which  British  shipping  has  been  too  long  placed. 
Shipping  is  not  only  a  commercial  industry  of  the 
highest  importance  in  itself,  but  it  is  the  industry  upon 
which  practically  all  our  other  industries  depend. 
It  requires  and  demands,  therefore,  all  the  sympathetic 
assistance  that  the  legislation  of  a  Free  Trade  country 
can  afford.  The  greatest  burden  British  shipping 
has  to  bear  is  not  created  by  foreign  subsidies,  but  by 
British  legislation. 

This  brings  us  to  another  point.  The  Cecil  Committee 
recommend  :  "  That  no  British  subsidy  should  be 
granted,  except  on  condition  that  the  whole  or  partial 
sale  or  hire  of  any  ship  in  receipt  of  the  subsidy  cannot 
take  place  without  permission  of  the  Government. " 
That  is  all  very  well,  but  in  another  paragraph  they 
express  the  opinion:  "That  the  subsidies  given  by 
foreign  governments  tn  selected  lines  or  owners  tend 
to  restrict  fitr  1  Minjir uti.m,  and  so  to  facihtate  the 
estabhshim-m  "i  ti  -!■  iiii.  ms  and  shipping  rings,  and, 
therefore,  tli.it  11-  -uI'mIn  sliould  be  granted  without 
Government    ..iiuil   .■\'-r    maximum  rates  of  freight. 

and  over  tlu^  il  nii,!!  n  m  of  subsidised  with  unsub- 

sidised  ownrr-~  I"  rtstrn  t  competition."  We  are  not 
going  to  discuss  shipping  "  conferences  "  just  now,  as 
the  subject  is  too  wide  for  adequate  consideration  in 
a  passing  paragraph,  but  merely  remark  that  if  these 
combinationshave  their  abuses  they  also  have  their  uses. 
But  as  to  this  recommendation  of  the  Committee — 
w^ould  any  respectable  shipping  company  accept 
Admiralty  or  postal  subventions  if  these  are  to  be 
conditioned,  as  the  Committee  propose,  by  Govern- 
ment control  over  rates  of  freight,  and  over  combina- 
tion of  subsidised  with  unsubsidised  owners  to 
restrict  competition  ?  Sir  Thomas  Sutherland  lately 
told  the  shareholders  of  the  P.  and  O.  Company  that 
such  conditions  in  the  case  of  mail  contracts  are 
impracticable.  "We  must,"  he  says,  "in  all  our 
mail  contracts  have  complete  freedom  in  respect  of  the 
management  of  our  business,  consistent  with  thf 
carrying  out  of  our  contracts;  or  if  not.  then  tli' 
Government  should  become  our  partner  and  guarantLc 
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a  minimum  divideud  to  our  shareholders."  But  iu  the 
case  of  Admiralty  subventions,  it  may  be  noticed  that  the 
Committee  on  Mercantile  Cruisers  recently  suggested 
that  the  Admiralty  should  become  one-half  registered 
owners  to  pre\ent  transfer  to  foreigners.  In  such  cases 
the  management  and  profits  would  be  left  wholly  to 
the  other  shareholders  ;  but  what  of  losses  ?  There  is 
no  reasonable  probability  of  the  Admiralty  sharing 
in  these,  so  why  should  the  Government,  in  any  of 
its  departments,  have  any  voice  in  the  fixing  of  freight  ? 
This  is  purely  a  question  of  management.  What 
harm  Government  interference  can  do  in  such  matters 
both  the  Austrian  Lloyds  and  the  French  Messageries 
Maritimes  could  tell. 

The  Cecil  Committee  are  directly  against  the  granting 
of  subsidies  to  shipping  for  other  than  payment  for 
services  actually  rendered.  The  only  exceptions 
they  admit  for  consideration  are  special  cases  where, 
for  Imperial  reasons,  it  is  desirable  to  establish  fast 
direct  communication  between  parts  of  the  Empire 
by  British  vessels,  in  avenues  in  which  there  is  not,  to 
begin  with,  trade  enough  to  make  the  service  remunera- 
tive. The  Committee  express  the  opinion  that  a 
special  case  exists  for  establishing  direct  British 
Imperial  communication  with  East  Africa  through  the 
Suez  Canal  by  ships  of  up-to-date  speed  and  accommo- 
dation on  Imperial  subsidy.  The  German  East  Africa 
Company  has  a  subsidy  of  i67,iJOu  per  annum  from 
the  German  Government. 

In  this  connection  it  may  l:>e  mentioned  that  at  tlie 
recent  Conference  between  the  Secretary  of  State  for 
the  Colonies  (Mr.  Ch,inilierlain)  and  the  Prime  Ministers 
of  the  seU-guvernui-  Ci.lonies,  the  subjects  of  shipping 
rings  and  ot  preferential  rates  of  freight  by  British 
lines  to  foreign  goods  were  discussed  ;  as  also  the 
effects  on  British  trade  and  shipping  of  the  subsidies 
granted  to  shipping  by  foreign  Governments.  And 
the  following  resolution  was  passed  liy  that  Confer- 
ence :  "  That  it  is  desirable  that,  in  view  of  the 
great  extension  of  foreign  subsidies  to  shipping,  the 
position  of  the  mail  services  between  different  parts 
of  the  Empire  should  be  reviewed  by  the  respective 
Governments.  In  all  new  contracts  provision  should 
be  inserted  to  prevent  excessive  freight  charges,  or 
any  preference  in  favour  of  foreigners,  and  to  ensure  that 
such  of  the  steamers  as  may  be  suitable  shall  be  at  the 
service  of  His  Majesty's  Government  in  war  time  as 
cruisers  and  transports."  This  is  embodied  in  the  new 
agreement  with  the  Cunard  Company. 

WANTED— RECIPROCAL  ADVANTAGES. 


resoliit 


'remiers    also    passed    the 


atteutioii  ,il  111,'  (;o\,;iiniiruU  -I  Ih,'  I  -l-iiir-,  ,,ii-l  the 
United  Kingdom  should  be  called  to  the  preaeui  state 
of  the  Navigation  Laws  in  the  Empire,  and  in  other 
countries,  and  to  the  advisabihty  of  refusing  the 
privileges  of  coastwise  trade,  including  trade  between 
the  Mother  Country  and  its  Colonies  and  Possessions, 
and  between  one  Colony  or  Possession  and  another. 
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to  countries  in  which  the  corresponding  trade  is  con- 
fined to  ships  of  their  own  nationality  ;  and  also  to  the 
laws  affecting  shipping,  with  a  view  of  seeing  whether 
any  such  steps  should  be  taken  to  promote  Imperial 
trade  in  British  vessels."  Of  course,  this  resolution 
is  not  legislation,  but  there  is  undoubtedly  a  feeling 
in  many  quarters  that  if  a  voyage  from  Boston  to  San 
Francisco  is  a  coasting  voyage  in  the  meaning  of  the 
American  laws  and  reserved  to  American  vessels,  a 
vovage  from  Calcutta  to  London  may  be  fairly  regarded 
as  a  coasting  voyagein  the  British  Empire,  tobe  reserved 
for  British  vessels.  It  is  a  matter  affecting  the  maritime 
interests  of  the  whole  British  Empire.  All  our  home 
coasting  trade,  and  all  the  trade  between  the  difieient 
members  of  the  Empire,  and  between  them  and  foreign 
countries,  is  open  to  the  ships  of  all  nations.  On  the 
other  hand,  all  the  coasting  trade  down  both  shores  of 
the  North  American  RepubUc  is  strictly  reserved  to 
American-owned  ships  under  the  register  of  the  United 
States.  An  American  vessel  can  carry  cargo  from 
Vancouver  to  London,  but  a  British  vessel  cannot 
carry  cargo  from  San  Francisco  to  New  York,  or  even  to 
Honolulu.  Russian  vessels  can  trade  between  Glasgow 
and  Hong-Kong,  if  they  Uke,  but  a  British  vessel  cannot 
trade  between  St.  Petersburg  and  Odessa,  or  even 
between  St.  Petersburg  and  Vladivostok.  French 
\essels  can  run  as  they  please  between  London  and 
Malta,  but  British  vessels  are  not  allowed  to  trade 
between  Marseilles  and  Algiers.  These  and  other 
restrictions  of  their  own  coasting  trade  to  their  own 
vessels  by  foreign  countries  are  really  extreme  forms 
of  subsidy.  And  the  Select  Committee  proposed  that : 
■■  Means  should  be  taken  to  obtain  the  removal  of 
foreign  laws  and  regulations  which  e.xclude  British 
shipowners  from  the  trades  appropriated  by  various 
foreign  Powers  to  their  own  shipping  as  coasting 
trade;  and,  if  need  be,  regulations  for  the  admission  of 
foreign  vessels  to  the  British  and  Colonial  trade  of  this 
Empire  should  be  used  with  the  object  of  securing  re- 
ciprocal advantages  for  British  shipowners  abroad." 

This  proposal  opens  up  a  wide  field.  In  the  first 
place,  we  could  not  do  anything  of  the  kind  unless 
the  Colonies  legislated  and  acted  entirely  in  unison  with 
us  ;  and  it  probably  would  not  pay  them  to  do  so. 
In  the  second  place,  the  restriction  of  British  coasting 
and  Imperial  trade  to  British  vessels  would  be  Pro- 
tection of  British  shipping,  and  that  is  not  only  opposed 
to  the  national  fiscal  policy,  but  it  proved  highly  detri- 
mental to  our  maritime  interests  under  the  old  Naviga- 
tion Laws.  In  the  third  place,  it  might  provoke 
retaliation  by  foreign  countries,  though  it  is  ditficult 
to  see  what  more  they  can  do  than  reserve  their  own 
coasting  trade— which  many  of  them  do  already. 
In  the  fourth  place,  it  would  give  a  stimulus  to  foreign 
shipping  in  ocean-carrying  between  foreign  countries, 
and  handicap  British  shipping  in  the  international 
competition.  But,  while  we  need  not  debar  foreigners 
from  our  coasting  trade,  we  can  demand  reciprocal 
advantages,  and  insist  that  all  vessels  engaging  in 
trade  within  the  British  Empire  shall  be  subject  to 
the  same  rules  and  regulations  as  British  shipping. 
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THE     FIRST     PRIZE. 

WHAT  may  fairly  be  deemed  the  first  prize  in  British 
locomotive  engineering  appointments  has  now- 
been  awarded.  Probably  no  one  -will  be  found  to  dispute 
the  view  that  this  distmction  may  rightly  be  regarded 
to  attach  to  the  locomotive  engineership — or  chief 
mechanical  engineership,  if  that  form  of  expression 
be  preferred — of  the  richest  and  most  important 
railway  in  Great  Britain — the  London  and  North- 
Western.  By  the  retirement,  recently  announced 
in  these  columns,  of  Mr.  F.  W.  Webb,  who  had  held 
for  so  many  years  that  arduous  and  responsible  posi- 
tion, a  vacancy  was  created  which  has  been  filled  by 
the  appointment  of  Mr.  George  Whale,  who  long  had 
been  virtually  Mr.  Webb's  second  in  command.  It 
may  be  permitted  to  the  writer  of  these  notes  to  offer 
to  Mr.  Whale  cordial  congratulations  on  his  attainment 
of  so  eminent  a  post,  and  to  express  every  friendly 
wish  that  he  may  have  an  entirely  successful  and 
prosperous   career   in    his   new   position. 


It  would,  of  course,  be  too  "  previous  "  as  vet  to 
speculate  upon  the  future  policy  that  may  prevail 
at  Crewe  under  this  new  chieftain.  Rumours  have  not 
been  wanting  as  to  the  likelihood  of  certain  changes,  but 
it  may  reasonably  be  taken  for  granted  that  Mr.  Whale 
will  not  hurriedly  take  any  new  departure,  but  will 
wait  awhile  until  he  has  had  time  to  "  look  about  him  " 
and  "  feel  his  feet."  Some  rather  extensive  orders 
have  lately  been  put  in  hand  at  the  Crewe  Works,  and 
these  will  presumably,  when  completed,  prove  sufficient 
to  satisfy  immediate  requirements.  For  example, 
ten  more  of  the  latest  and  largest  type  of  four-cylinder 
compound  expresses — of  the  "  King  Edward  "  class — 
have  just  been  turned  out  carrying  on  the  numbering 
of  the  four-cylinder  express  compounds  from  i960  to 
1970-  There  are  now  thirty^of  these  large  engines  at 
work.  They  difler  from  their  forty  predecessors — 
known  as  the  "Jubilee"  type,  which  also  are  four- 
cylinder    compounds— m]  having    i6-in.     high-pressure 


cylinders  instead  of  15-in.,  and  1,557  square  feet  of 
heating  surface,  as  against  1,379  square  feet  in  the 
earlier  engines.  It  may  be  observed,  however,  that 
the  additional  heating  surface  is  partly  provided  by 
a  water  bottom  to  the  firebox,  and  it  has  yet  to  be 
seen  whether  that  can  be  held  to  represent  a  propor- 
tionate enlargement  of  steam  generative  capacity. 
The  later  boilers,  however,  appear  to  be  considerably 
larger  than  the  earlier  ones,  and  are  higher  pitched. 
When  the  "  King  Edwards  "  first  appeared,  a  rumour 
obtamed  currenc)-  that  they  were  to  have  220  lb.  of 
steam  pressure  nistead  of  200  lb. — -the  pressure 
allotted  to  the  "  Jubilees."  This,  however,  was  an 
error.  The  "  King  Edward  "  boilers  were  pressed  to 
200  lb.,  just  as  were  the  "Jubilee"  boilers.  But 
recently,  in  the  case  of  both  those  classes  of  engines, 
it  has  been  found  preferable  to  work  them  at  the 
reduced  pressure  of  175  lb.  per  square  inch,  which  has 
been  employed  ever  since  1S84  in  the  three-cylinder 
compounds — those  alike  of  the  "  Dreadnought," 
"  Teutonic,"  "  Greater  Britain  "  and  "  John  Hick  " 
classes,  seventy  in  all.  It  is  understood  also  that  the 
cylinders  of  some  of  the  "  King  Edwards  "  have  been 
lined  up  to  15  in.,  which  certainly  would  appear 
likely  to  give  a  preferable  ratio  toward  the  low-pressure 
cylinders  beside  constituting  a  cubical  capacity  better 
proportioned  to  the  capability  of  the  boiler  to  supply 
"  hve  "  steam. 

CYLINDER     RATIO     IN     COMPOUND     ENGINES. 

It  has  often  been  noticed  as  a  curiosity  how  radically 
the  ratio  adopted  by  Mr.  Webb  between  the  dimensions 
of  high  and  low-pressure  cylinders  in  his  compound 
engines — the  only  compound  locomotives  at  all 
numerous  or  extensively  used  in  Britain — differs  from 
that  employed  by  M.  de  Glehn  in  his  four-cylinder 
compounds  which  are  the  most  widely  used  in  the 
neighbouring  country-  of  France,  and  also  how  I.Trge  .1 
difference  exists  between  the  respective  proportions  ol 
boiler  power  and  cylinder  area.  Thus,  whereas  in  hn 
"  King  Edward  "  type  Mr.  Webb  relies  upon  only  1,557 
square  feet  of  total  heating  surface  to  furnish  "  live  " 
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steam  to  two  high-pressure  cylinders  i6  in.  in  diameter, 
with  a  24-in.  piston  stroke,  M.  de  Glehn  provides 
j,J75  square  feet  of  heating  surface  to  supply  "  live  " 
^team  to  two  high-pressure  cylinders  13}  in.  in  diameter 
Aiih  25i-in.  piston  stroke  ;  and  whereas  the  English 
engines  have  i6-in.  high-pressure  cylinders  tn  20' -in. 
l<:iw-pressure,  the  French  engines  have  onK  i;,-in. 
high  -  pressure  cyhnders  to  22-in.'  low  -  ]iir~,in>' : 
thirdly,  the  French  engines  work  regiilarlv  'vitli  .:  -t.  jm 
pressure  of  228  1b.  to  the  ^:|ii,ii-.  m.li,  wlrl-  th'' 
EngHsh  engines  were  orit:iii,ili\  Imilt  !■>  >  iit\  j-illi. 
-ileam  pressure,  but  latterl\'  li.ivc  u^.-.l  .mix  i-;Ii,. 
A  difference  so  radical  as  this  in  what  may  .iliii  i^t  l>c 
termed  first  principles  between  two  locomntix.-  .11^}- 
iK-ers  and  locomotive  designers  of  such  rc.-ni.ukal>lf 
eminence  as  Mr.  Webb  and  M.  de  Glehn,  seems  to  call 
lor  more  attention  and  explanation  than  it  has  yet 
received.  It  may  well  be  that  each  method  can  be 
defended  upon  theoretical  and  scientilic  grounds ; 
in  that  case  possibly  the  relative  advantages  of  the 
two  plans  could  best  be  determined  by  a  comparison 
tif    tlie    ,M  liuil     work    performed.     But    it    should    be 

fea^ilile,  would  think,  to  determine   a   priori  which 

plan  1-  till  11;. in  desirable  to  be  adopted  in  case  Great 
Britain  Dhuiild  lullow  the  e.xaniple  of  almost  everv  other 
nation  in  the  world,  and  bring  locomotive  compounding 
into  general  adoption.  It  may  be  that  even  now 
the  relative  merits  of  the  two  systems  could  reasonably 
be  decided  by  comparison  of  the  work  done.  That, 
Iiowever,  would  be  a  purely  ex  post  jacto  mode  of 
decision,  and  it  ought  to  be  possible  to  determine 
beforehand  what  set  of  proportions  would  be  likelv  to 
.Jive  the  better  results  instead  of  lirst  building  a  uuiiiher 
if  engines  and  waiting  to  see,  by  comparing  tlieir 
respective  performances,   which  system   was  tlie  better 

what  dilatory  course.  Yet,  at  the  present  time, 
railway  authorities  appear  to  be  without  any  definite 
statement  to  guide  them.  The  practice  of  England 
and  the  practice  of  France  are  diametricalh-  opposed. 
When  Mr.  Webb  desired  to  increase  tlie  jiower  o)  l,l^ 
compounds  he  steadily  enlarged  the  ili.iinrii  1 ,  ni  l,,., 
high-pressure  cyhnders  from  their  ori^m.il  i]',-in., 
successively  to  13,  14,  15  and  i6-in.,  while  the  eubieal 
capacity  of  the  low-pressure  cyhnders  has  remained 
without  augmentation  ;  indeed,  in  the  latest  types 
has  undergone  some  diminution,  the  "  Jubilees  "  and 
"  King  Edw-ards  "  having  two  [20^-in.  low-pressure 
cylinders,  whereas  the  earlier  compounds — the  three- 
cylinder  type — namely,  the  "  Dreadnought,"  "  Teu- 
tonic," "  Greater  Britain  "  and  "  John  Hick,"  had 
each  one  30in.  low-pressure  cylinder.  M.  de  Glehn,  on 
the  other  hand,  seeks  increased  power  by  enlarging  his 
/(j;i'-pressure  cylinders. 

OTHER     BRITISH     COMPOUND     SYSTEMS. 

This  diversity  of  ratio  is  found  also  in  the  other 
systems  of  locomotive  compounding  which  have  come 
into  temporary  or  permanent  use  in  this  country. 
After  Mr.  Webb  brought  out  his  "  Experiment  " 
type   in   the   years    1882-83,    '"^   ^^■'^   speedily   followed 


in  1884  by  Mr.  T.  W.  Worsdell,  on  the  Great  Eastern, 
with  his  two-cylinder  method  in  which  his  name  has 
since  been  associated  with  the  German  engineer,  Herr 
von  Borries.  The  Great  Eastern  compounds,  and  the 
earlier  Xorth-Eastern  compounds  built  after  Mr. 
Worsilell  liad  migrated  to  that  line,  had  iS-in.  high- 
I'li-^^iiH  lyliii'lers,  20-in.  low-pressure,  but  the  latest 
toll  \oitli-l-:, Intern  compounds  built  by  Mr.  Worsdell 
h.iil  1  \  liii.lir.,  nspertivelv  Jo-iii.  nncl-jS  in.  in  diameter. 
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ixluiil'T  io]ii|ioiinil  with  one  lo-m.  high-pressure  and 
two  jii-in.  low-pressure  cvlinders,  while  the  two 
coinpounils  recently  Ijuilt  lor  the  Midland  line  by 
Mr.  S.  W.  Johnson,  have  one  19-in.  high-pressure  and 
two  2 1 -in.  low-pressure  cyhnders.  Thus  the  diver- 
gence of  view  in  this  respect  is  very  remarkable,  and 
at  present  there  seems  little  chance  of  convergence. 
This  is  perhaps  unfortunate,  as  it  tends  to  delay  the 
general  adoption  in  Great  Britain  of  a  plan  which  has 
been  found  both  eflicient  and  economical  in  most  other 
countries.  Manifestly  on  the  very  threshold  of  a 
general  movement  for  the  introduction  qf  compound 
locomotives,  stands  the  question  of  principle — What  is 

THE        MOST       ADV.\NT.\GE0US         DIMENSIONAL         RATIO 

BETWEEN  High  and  Low-Pressure  Cylinders  ? 
It  is  possible  that  this  question  may  be  illumined 
in  some  degree  by  the  performances  of  the  Great 
Western  compound  which  is  expected  to  be  at  work 
about  October  next.  A  comparison  of  results  as 
lietween  those  yielded  bj'  this  engine  mul  tlio-o  bv  the 
.Xortli-Western  and  Midland compouii.K  v.iil  ii'  1  .-.jurily 
iios^e^N    the    utmost    interest,  and    jir.n  t  n_,il    ,1-    well    as 


THE     CALEDONIAN     TWIN     GIANTS. 

No.  ^o,  the  second  of  the  new  gigantic  non-compound 
engines  which  Mr.  J.  F.  M'Intosh  has  designecl  and 
luiilt  lor  the  Caledonian  Railway,  is  now  out  of  the 
^hops.  Its  precursor.  Xo.  40,  has  been  doing  pre- 
liininarv  trial  work  witli  much  success,  and  both 
engines  should  be  ready  to  take  their  lull  share  in  the 
heavy  tourist  trafhc  of  the  present  season.  That  they 
ought  to  give  a  good  account  of  themselves  mav 
reasonably  be  assumed  :  that  they  will  haul  immense 
loads  with  cnsc  rmd  swiftness  over  the  greater  part  of 
the  CaledoiiKiii  Inn  ni.ix  be  regarded  as  certain.  The 
grand  practioil  inolilriii  is — What  results  will  they 
give  on  the  Bealtotk  bank,  especially  on  those  last  six 
miles  of  i  in  75  continuously  ?  That  they  should 
maintain  really  high  speeds  up  such  a  gradient  with 
heavy  loads  is  not  to  be  expected  for  one  moment  ; 
of  such  a  feat  as  that  no  locomotive  ever  yet  built  is 
capable.  But  Nos.  49  and  50  should  each  be  able  to 
take  a  300-ton  load  up  Beattock  without  allowing  the 
speed  to  drop  greatly  below  thirty  miles  an  hour.  In  a 
number  of  tests  made  by  the  writer  of  these  notes 
during  the  year  1896,  when  Mr.  M'Intosh's  earliest 
engines,  the  "  Dunalastairs,"  canie  out,  those  engines 
which  had  only  i8|-in.  cylinders,  four-coupled  6-ft.  6-inj 
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wheels  and  1,400  square  feet  cf  Ij-jtin.  vm  f.n  .  ,  >>\vt 
and  over  again  maintained  a  iiniMiiuuii  ^|".i!  ii  ;,'. 
miles  an  hour  to  the  top  of  tli.it  !■ -niihl  ii 'N'  lijul- 
hauling  loads  of  170  to  180  tons  liclnni  i1m  t.  11  I.  1. 
The  new  engines,  which  have  21-in.  lnIiii'Ii-  j.|  ■ 
square  feet  qf  heating  surface,  and  slv  couiili  I  i-  li.  '1  m, 
wheels,  ought.  thcrpfnv>  to  lie  able  to  du  what  ib 
suggested  abn\  i .  II  ~.  -  ih.\  will  have  accomplished 
a  valuable  aclinx .  up  111  .uid  will  thoroughly  have 
justified  their  cmsUull-.  More  than  that,  they  will 
have  shou-n  the  wa\-  to  a  really  practical  method  of 
avoiding  the  prevalent  piloting  and  banking  which  at 
present  disfigure  the  work  o;  so  many  of  our  railways. 


In  addition  to  buildmg  ten  more  of  tlic  huge  eight- 
coupled  four-cylinder  compounds  for  goods  traffic. 
the  Crewe  Works  have  just  brought  out  a  locomotive 
type  which  is  an  entire  novelty  on  the  London  and 
North-Western.  It  is.  according  to  the  old  American 
nomenclature,  a  "  ten-wheeler  "  ;  according  to  the 
newer  plan  of  class  designation,  it  is  of  the  "  4-i'i  " 
class — that  is  to  say,  it  has  six-coupled  wheels  and  a 
leading  four-wheel  bogie.  Presumably  it  is  designed  tn 
do  the  work  which  has  hitherto  been  allotted  to  wliat 
are  known  as  the  "  i8-in.  "  goods  engines,  which  are 
non-compound,  and  have  six-coupled  5-ft.  wheels  but 
no  bogies.  No.  1400.  the  pioneer  of  the  new  class,  also 
has  six-coupled  wheels  5  ft.  in  diameter,  but  has  a 
leading  bogie  as  well.  It  is  uotewortliy  that  the 
London  and  North-Wcstern  run  many  passenger  trains, 
including  some  of  their  fast  expresses,  with  the  "  l8-in." 
goods  engines.  If  this  class  of  duty  can  be  advan- 
tageously performed  by  engines  with  six-coupled  5-ft. 
wheels,  there  seems  little  doubt  that  it  could  be  done 
more  efficiently  by  the  new  "  1400"  type,  in  which 
there  is  a  much  shorter  length  of  rigid  wheel  base.  On 
most  of  the  French  railways  a  large  amount  of  good 
express  work  is  performed  by  four-cylinder  compound 
engines  of  the  "  4-6  "  type,  with  coupled  wheels 
ranging  from  4  ft.  9  in.  to  5  ft.  3  in.  and  s  ft.  9  in.  in 
diameter.  The  larger  wheels  appear  to  give  the  better 
results  on  the  whole,  but  all  do  well,  and  it  seems 
to  be  coming  more  and  more  into  recognition 
that  the  prejudice  alike  against  six-coupled  wheels 
and  against  wheels  of  small  diameter  for  express  work 
is  in  a  large  degree  unfounded.  Manifestly  an  enor- 
mous increment  of  adhesion  weight  is  secured,  and  the 
theoretical  attendant  drawbacks  have  undoubtedly 
been  a  good  deal  exaggerated.  In  practice  at  any  late 
they  have  not  been  found  to  be  nearly  so  formidable 
as  had  been  foreshadowed  in  theory. 

TAPER     BOILERS. 

A  variant  of  the  type  of  boiler,  known  in  the  United 
States  as  the  "  extended  wagon  top,"  has  come  into 
use  in  this  country,  and  appears  likely  to  enjoy  con- 
siderable vogue.  Probably  the  goods  engines  imported 
by  the  Midland  Company  two  or  three  years  ago  from 
the     Schenectady    Works    rank     among     the    earliest 


locomotives  used  on  British  metals  to  have  the  extended 
wagon  top  boiler.  But  the  most  recently  constructed 
locomotives  on  the  Great  Western  Railway,  those 
intended  alike  for  passenger  and  for  goods  service,  have 
..  il.  IN  with  a  material  taper  outward  toward  the  firebox 
.11.1.  These  possess  the  manifest  advantage  of  having 
tlu-  l.irmst  arcii  of  heating  surface  in  the  locality  where 
It  is  iip'-t  \,ilii  il'l  rKinirlN-,  ill  the  immediate  vicinity 
of  the  i,rilio\.  (  oii-„M|ii,iui\-  tlie  new  Great  Western 
boiler^  onylit  i^  esliilut  distinct  superiority  in  their 
faciUty  of  steam  generation.  Some  of  the  latest 
"  Mogul  "  type  of  goods  engines  have  boilers  of  this 
class,  and  so  has  No.  3433.  "  City  of  Bath  " — one  of  a 
new  batch  of  6-ft.  8 -in.  four-coupled  express  engines 
with  cylinders  iS  in.  bv  26  in.  and  leading  four-wheel 
bogies,  belonging  except  for  their  different  boilers, 
to  the  well  known  and  highly  efficient  "  Atbara  "  class, 
which  have  been  the  standard  express  engines  on  the 
Great  Western  during  the  last  few  years.  It  may  be 
added  that  an  engine  of  the  "  Atbara  "  type  holds  the 
record  for  absolute  maximum  speed  among  all  British 
or  European  locomotives. 

THE    ETERNAL    AUTOMATIC-COUPLINGS    QUESTION. 

The  automatic  couplings  question,  like  the  poor, 
ma\-  be  said  to  be  "  always  with  us,"  and  doubtless  wdl 
form  the  subject  of  keen  controversy  for  many  a  day 
yet  to  come.  But  it  really  does  begin  to  look  as  if  a 
substantial  step  had  at  last  been  taken  in  the  direction 
of  solving  this  long  insoluble  problem.  On  several 
English  railways  a  new  automatic  buffer-coupling  is 
going  through  a  course  of  experiment,  and  so  far  seems 
to  have  passed  the  ordeal  with  signal  success.  It  u;  tlie 
invention  of  Mr.  Allison  Smith,  formerly  Chief  Loco- 
motive Superintendent  on  the  Victorian  Government 
Railways,  AustraUa,  and  previously  on  the  Government 
Railways  of  New  Zealand.  Tlfis  automatic  buffer- 
coupling,  which  he  designates  by  its  initials  the 
"  A. B.C.  "  system,  consists  of  three  parts  only  :  the 
buffer-head,  which  is  a  steel  casting  or  forging  ;  the 
shackle  and  the  pin.  Both  ends  of  the  wagon  fitted 
with  it  are  exactly  ahke,  while  the  release  gear  consists 
of  two  parts  only,  the  operating  rod  with  a  short 
crank  in  the  middle  bent  at  both  ends  for  handles,  and 
a  short  connecting  handle,  which  joins  the  gear  to 
the  small  tails  on  the  end  of  the  shackles.  It  is  supple- 
mented by  a  new  swivelling  le\-er  draw-gear  invented 
by  the  same  engineer,  and  the  combination  of  these 
two  different  inventions  has  given  in  experimental 
trial  most  valuable  results.  The  cost  of  conversion  i,-, 
estimated  by  the  inventor  not  to  exceed  £-  per  wagon, 
while  he  calculates  that  through  the  greater  lightness 
and  simplicity  of  the  gear,  a  reduction  of  nine  cwts.  is 
effected  in  the  dead  weight  of  each  wagon,  so  that  its 
carrying  capacity  is  augmented  by  the  same  amount. 
If  these  figures  can  be  borne  out  by  practical  experi- 
ence, as  some  tests  personally  made  by  the  writer  lead 
him  to  believe  probable,  one  of  the  most  troublesome 
problems  in  all  railway  management  would  appear  to 
be  within  measureable  distance  of  solution  at  a  rela- 
tively small  cost.  C.    R.-M. 
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A    RESUME    or    riACMIINE   TOOLS,    CR3NE5,    AND    FOUNDR/ 
naXTERS    POR    THE    nOINTH. 


MACHINE     TOOLS     THE     MOUNTING      OF      ELECTRIC 
MOTORS. 

T  HE  various  metli.i.N,, I  nionntin-el.Ttnc  111.. tors  for 
driving  maclunc  t.Hil,  .il'or-l  an  mtrn-^tiD'^  stuil\- 
in  ideas,  and  tliey  illii-.tr, iir  l!i.'  I, n  l  tli.it  no  ^ik  h  (hiiig 
as  uniformity  in  pnicticc  i^  \'-t  in  siylit.  TIk'  piiil.lem 
is  partly  affected  by  tlie  selection  of  constant  speed 
motors,  or  of  the  variable  speed  type.  Using  the 
constant  speed,  the  step  cones  must  be  retained  to 
produce  variable  rates  of  druiiiL;,  and  these,  m  the 
writer's  opinion,  should  not  be  retained,  and  in  all 
probability  will  disappear  in  la\'inr  of  an  all-electric 
drive,  in  which  speeds  are  regulated  by  the  controller 
with  far  greater  facility  and  better  graduation  than 
by  belt  shifting. 

IMotors  are  variously  placed  below,  above,  at  the 
back,  or  side,  or  within  the  machine.  But  the  position 
is  often  determined  more  bv  the  convenience  of  fitting 
it  to  existing  patterns  of  machines  with  as  little  altera- 
tion as  possible  in  design,  than  from  other  considera- 
tions. The  most  favourable  location  would  appear 
to  be  in  or  adjacent  to  the  base,  because  less  vibration 
IS  produced  in  that  position  than  when  placed  above 
the  machine.  Yet  there  are  manv  examples  of  the 
latter.  A  good  firm  of  lathe  makers  has  recently 
abandoned  the  practice  of  placing  the  motors  in  head- 
stocks  in  favour  of  putting  them  in.  or  behind  the  base. 
When,  as  in  most  cases,  the  belting  must  be  brought 
from  motor  to  machine,  the  shortness  of  belt  drive, 
inevitable  in  many  instances,  is  a  source  of  trouble, 
due  to  the  difficulty  of  taking  up  its  slack.  This  is  just 
the  same  trouble  which  the  makers  of  rope  travelling 
cranes  have  experienced.  From  this  particular  aspect 
the  fitting  of  an  overhead  motor  possesses  some  advan- 
tages, as  an  ea.sily  operated  belt-tightening  arrangement 
can  be  fitted.  But  the  vibration  is  a  strong  objection 
to  this  form,  while  the  aspect  is  top-heavy. 

The  real  economy  of  the  electric  motor  in  machine 
driving  does  not  lie  in  a  reduction  in  capital  outla)-, 
as  compared  with  the  system  of  shafting  and  belting, 
for  it  costs  more,  but  in  its  greater  convenience  and 
flexibility.     It  is  a  simpler  system,  it  is  more  favourable 


to  the  access  of  light,  and  best  of  all.  it  permits  of  more 
ready  variations  in  speed  to  suit  a  large  range  of  work 
than  belt  systems  do.  We  know  the  trouble  of  shifting 
belts,  and  that  rather  than  submit  to  it  men  will  run 
machines  at  unsuitable  speeds.  Moreover,  the  common 
belt  variations  go  bv  big  steps  instead  of  in  small 
gradations.  The  electric  drive,  therefore,  is  less  a 
question  of  power,  or  ecmioniy.  than  one  of  flexibility. 

The  question  of  effecting  changes,  therefore,  must 
be  referred  to  the  needs  of  particular  shops.  From 
this  point  of  view,  the  advantage  of  the  introduction  of 
electricity  Ues  chiefly  in  those  shops  where  great  and 
frequent  variations  in  speeds  are  wanted  for  the  most 
economical  production.  It  might  not  pay  to  make 
such  sweeping  changes  in  works  where  the  speeds 
seldom  require  changing — the  belts  are  good  enough 
then.  Under  the  opposite  conditions,  it  would  generally 
pa\-  to  do  so. 

The  two  leading  innovations  in  recent  machine  tool 
practice  are  destined  to  change  the  aspect  of  designs, 
and  modify  shop  practice  in  more  wax's  than  it  is 
possible  to  foresee.  It  is  a  rather  disturbing  thought 
to  tirnis  who  ha\-e  been  remodelling  and  renewing  their 
tool  plant,  that  a  very  few  years  may  probably  see 
much  of  It  unfit  to  compete  with  tlie  changed  conditions 
that  are  impending.  Cou]ile  the  two  facts — the  motor 
drive,  and  the  high  speed  t.jol  steels,  and  you  have 
ample  justification  for  such  a  forecast.  Tools  will  be 
valued  in  proportion  to  their  slogging  capacities, 
to  the  quantity  of  cuttings  which  they  will  remove  in  a 
day.  It  will  become'  a  race  between  the  motor-driven 
tool,  and  the  strength  and  stiffness  of  the  machine,  and 
in  the  struggle  it  may  happen  that  the  very  outlines  of  the 
machines,  as  well  as  their  details,  will  become  subject 
to  great  alterations.  Already  there  are  indications  of 
these  alterations  in  recent  machines,  and  the  tendency 
will  be  for  them  to  become  more  pronounced. 

THE     TRAINING     OF     ENGINEERS. 

A  good  deal  is  being  written  about  the  training  of 
engineers.  Amidst  so  many  expressions  of  opinion,  the 
writer  ma\-  be  permitted  to  state  his  own  convictions  with 
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regard  to  one  nr  t\\-  i"iiit~,  I  u-t,  Ir^aii  a  l.mf,'  experi- 
ence of  shop  ciinclnii  ill-,  lii-  liiiuicti'in  is  strong  tliat 
little  good  Avill  L\ri-  ivMilt  liMiii  schemes  of  technical 
education  tnr  the  w.  nk.  i,,  wink-  the  six  o'clock  morning 
start  is  iii~i-ted  mi  in  ilir  c.;-e  of  apprentices  studying 
at  night.  It  mean>  Imriiing  the  candle  at  both  ends, 
and  in  the  middle  too.  Of  course,  exceptional  cases 
might  be  quoted  of  youths  who  have  surmounted  these 
and  other  difficulties,  but  when  a  general  system  of 
education  is  discussed,  it  is  idle  to  apply  the  case  of 
youths  of  exceptional  ability,  energy,  and  health  to 
that  of  the  whole  number.  If  apprentices  study  during 
winter  sessions  they  should  be  permitted  to  lose  quarters 
during  that  period,  but  without  stoppage  of  wages. 

Then,  in  the  second  place,  the  question  of  the  "  sand- 
wich "  system  of  training,  which  does  not  touch  the 
case  of  apprentices,  but  that  of  pupils,  has  in  its  favour 
the  fact  that  it  is  working  well  in  many  centres  of 
industry-.  The  chief  difficulty  lies  in  the  solution  of 
the  question  whether  youths  should  be  tumbled  into 
the  factory  hrst,  or  spend  a  preliminary  period  at  the 
technical  sclionl.  The  writer  thinks  that  no  practical 
man  would  .nhi-o  thi-  litt' r  -\ -tem.  You  cannot 
teach  to,  liiiii  ,d  lu.itioi.,  ironi  ni- i.KIs  ,ind  books.  Either 
ayouth  must  be  lairiy  well  atqn.iinted  with  the  interior 
.if  a  factory  and  its  methods,  or  the  technical  school 
must  possess  a  good  workshop  under  the  supervision 
of  a  thoroughly  practical  man.  In  any  scheme  of 
technical  education  the  practical  side  must  |iH(loinnuite. 
lest  the  student  workers  become  oveniini  li  .id'hc  tod 
to  theory,  which  is  after  all  but  the  u-eliil  handmaid 
to  successful  manufacture.  Wlierever  the  training  ot 
the  engineer  begins,  there  tlie  most  ]io\verful  impressions 
will  be  gathered.  It  is  a  mistake,  therefore,  to  acquire 
a  permanent  set  in  a  technical  school,  which  may  colour 
all  one's  after  life.  Training  should  begin  with  practice, 
to  be  aided  subsequently  by  theory,  and  then  the  two 
should  alternate  during  several  years. 

THE     PAYMENT     OF     WORKMEN. 

The  difficulties  which  surround  the  payment  of 
workmen  seem  well-nigh  insuperable.  They  do  not 
occur  in  the  case  of  professional  men,  nor  to  any  great 
extent  in  that  of  salaried  officials.  There  is  always 
something  unsatisfactory  m  iho  \\,ojos  methods  adopted 
in  factories.  Day  wage-  l.n  k  niiuiliis,  piece  rates  are 
traps  to  catch  the  unwary.  No  -mart  workman  dares 
earn  to  his  full  capacity.  The  best  men  could  often 
earn  twice,  three  times  the  balances  of  the  indifferent 
hands.  But  they  must  not  do  so,  because  the  good 
days  would  not  last.  Prices  would  be  cut,  when  about 
time  and  a  half  is  exceeded.  And  so  the  best  men 
keep  down  the  product  to  perhaps  one  half  or  two- 
thirds  that  of  which  they  are  capable.  There  is  such  a 
thing  in  the  shops  as  working  hard  and  doing  little. 
And  for  this  the  impoUtic  procedure  of  cutting  down 
balances  is  responsible. 

Of  course,  when  improved  methods  of  working — 
labour-saving  devices,  new  machines,  and  so  on — are 
introduced,  piecework  prices  require  to  be  readjusted. 
To    this    the   men   seldom    object,    but    they   do   take 


exception  to  the  reductions  which  are  enforced  simply 
on  account  of  the  big  balances  earned.  Employers  and 
men  jointly  should  be  capable  of  fixing  fair  prices  for 
jobs  on  which  pre\-ious  experience  has  been  gained, 
and  these  should  not  be  altered,  however  high  the 
men's  earnings,  except  in  consequence  of  the  intro- 
duction of  improved  methods.  It  is  not  in  human 
nature  to  put  forth  its  best  efforts  unless  assured  of  a 
secure  and  permanent  basis  of  remuneration  in  return 
for  those  labours.  These  facts  must  be  borne  in  miml 
in  all  methods  of  payment,  whether  by  the  piece,  by 
bonus,  or  by  premium.  The  latter  certainly  promises 
much,  but  time  alone  wuU  test  its  permanence.  It 
merits  extended  trial,  and  if  it  should  abolish  tho 
deadening  time  wages,  and  the  tricky  piecework,  it  will 
be  a  boon  to  empIo>-ers  and  workmen. 

THE     VILTER     FOUNDRY. 

E\er\  works  oM.iblishmcnt  has  some  special  features 
which  an  not  -r. n  olsewhere.  In  the  new  foundry 
of  the  \iUi.i  .M.iiiul.icturing  Company  of  Milwaukee, 
the  spout  ol  tlie  LiijK.la  is  raised  high  up  in  order  that 
the  largest  ladle  may  be  inserted  underneath  it.  This 
is  done■^^■ith  the  object  of  avoiding  the  usual  custom 
of  digging  a  hole  underneath  the  spout  as  often  as  a  big 
ladle  has  to  be  used.  As  the  spout  is  then  too  lii-li  to 
permit  of  holding  the  small  ladles  up  to  it,  this  diitn  iili\ 
is  overcome  by  carrving  a  mixing  ladle  on  trunnions 
fixed  on  a  carriage,  Avhich  is  brought  under  the  spout 
on  tracks.     Labour  is  thus  saved,   and  mess  avoided. 

Another  novelty  is,  that  the  doors  of  the  core  ovens 
are  opened  and  closed  by  means  of  an  air  hoist  cylinder, 
that  can  be  operated  by  a  boy  ;  the  idea  being  tliat 
time  will  be  saved  in  the  long  run.  Another  device 
refers  to  the  making  of  large  moulds  in  the  floor. 
Instead  of  having  unprotected  edges  of  sand,  the 
moulding,  area  is  enclosed  by  a  cast-iron  curb  of  circular 
form. 

CRANE     DESIGN. 

Something  of  a  similar  kind  is  happening  in  crane 
design  to  that  which  is  going  on  in  machine  t.  I  ,, 
The  motor  drive  and  high  speeds  are  changin-  . '  <  •■ 
much  of  the  details  of  this  class  of  mechanism.  In 
the  cage  of  the  traveller,  the  attendant,  seated  com- 
fortably', moves  the  three  handles  of  the  controllers 
to  impart  the  several  movements  required.  In  many 
recent  designs  the  controller  levers  are  coupled  to- 
gether by  universal  joints,  so  that  one  handle  only  is 
used  to  operate.  Frequently  the  three  controllers  art- 
grouped  together  and  worked  by  a  single  lever,  and 
this  is  arranged  to  move  in  the  same  direction  as  the 
the  load  to  be  moved,  backwards,  and  forwards,  fur 
the  crab  travel,  sideways  for  the  bridge  travel,  and  up 
and  down  for  the  lifting.  The  result  is  great  simplicity 
of  control,  and  the  operator  is  better  able  to  observe 
the  load.  The  application  of  electricity  moreover  gives 
in  one  type  of  crane  a  large  range  of  speeds  without 
complicated  gears.  The  mechanical  work  put  into 
electrical  cranes  also  is  much  modified,  some  of  it  being 
of  a  very  high  class  character. 
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MONTHLY    NOTES    ON    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 
N.  I.  D. 


'T'HE  new  Admiralty  scheme  has  continued  to 
-•■  attract  a  good  deal  of  attention.  While 
those  who  are  opposed  to  it  appear  to  be  lew  in 
number,  they  are  evidently  determined  to  place 
their  views  on  record.  In  the  House  of  Commons 
the  attack  was  led  by  Mr.  T.  G.  Bowles,  in  the 
House  of  Lords  by  the  Earl  of  Glasgow,  who, 
as  a  lieutenant  and  a  commander,  saw  con- 
siderable service  in  the  Navy,  before  he  retired 
in  1S78  ;  while  in  the  press  Vice-Admiral  C.  C.  P. 
Fitzgerald  appears  to  head  the  malcontents. 
It  is  unnecessary  here  to  repeat  the  arguments 
used  on  both  sides,  jjarticularly  as  the  objectors 
have  been  fully  answered  by  Lord  Selborne, 
whose  convincing  reply  in  the  House  of  Lords 
has  been  received  throughout  the  country 
with  approbation.  It  is  more  to  the  purpose  to 
record  the  progress  which  has  been  made  in 
carrying  out  the  scheme. 

First  of  all,  although  the  discussion  has  mainly 
centred  about  one  or  two  details  connected 
with  the  scheme  as  it  relates  to  the  officers, 
it  is  well  to  repeat  that  it  does  not  only  refer 
to  those  v.ho  are  to  do  their  duty  on  the  quarter 
deck,  but  to  every  class  and  grade  of  officer 
and  man.  The  keynote  of  the  scheme  is  un- 
questionably to  be  found  in  the  necessity  for 
assimilating  the  crew  of  a  warship  to  its  environ- 
ment. A  man-of-war  has  for  some  time  past 
become  more  and  more  a  scientific  instrument, 
full  of  mechanical  apparatus.  And,  therefore, 
if  the  most  effective  use  is  to  be  made  of  this 
engine  of  war,  all  those  on  board  must  have 
^ome  knowledge  not  only  of  the  practical 
handling  of  its  parts,  but  of  the  theory  which 
is  at  the  back  of  them.     In  a  word,  the  officers 


who  handle  the  vessels  must  be  engineers  and 
the  men  mechanics.  For  this  reason  it  is 
essential  that  the  training  of  officers  and  men 
should  be  adjusted  to  the  new  conditions,  and 
that  on  the  common  foundation  thus  laid, 
continuous  and  systematic  specialisation  shall 
be  carried  out. 

As  regards  the  officers,  the  various  steps 
taken  in  training  are  consistent  and  consecutive. 
The  cadet,  on  joining  the  Osborne  establish- 
ment, commences  his  training  by  a  course  in 
which  more  than  half  Iiis  time  will  be  devoted  to 
engineering  instruction;  mathematics, mechanics 
and  physics  being  considered  essential  training 
for  an  engineer.  The  remainder  of  his  t'me 
will  be  de\oted  to  the  studies  cf  language, 
literature,  including  history  and  geography, 
seamanship,  and  gymnastics.  Passing  from 
this  stage,  he  goes  to  sea  to  acquire  thai  know- 
ledge which  must  be  imparted  in  a  naval  atmos- 
phere. The  next  stage  includes  preparation  for 
an  examination  in  such  matters  as  gunnery, 
torjiedo,  engineering,  navigation,  pilotage,  sig- 
nalling, and  general  knowledge.  It  is  now  that 
specialisation  begins.  But  only  in  the  case  of 
a  certain  proportion  of  the  lieutenants.  The 
greater  number  have  by  this  time  a  sufficient 
knowledge  to  enable  them  to  undertake  the 
general  duties  of  an  executive  officer,  whether  it 
be  connected  with  the  handling  of  the  ship, 
fighting  the  guns,  or  directing  the  motive  power. 
These  duties  require  a  simple  straightforward 
knowledge  of  the  mechanical  parts  of  the  ship, 
and  their  uses,  such  as  may  be  obtained  by  any 
man  of  ordinary  intelligence  who  has  been  given 
the  mental  training,  the  sea  experience  and  general 
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equipment  provided  for  uiukr  the  new  scheme. 
Moreover,  these  officers,  hetorc  they  can  attain 
the  rank  of  commander,  will  liave  to  pass  a 
further  examination  in  subjects  relating  to 
strategy,  tactics,  naval  law.  and  other  matters 
fitting  them  for  high  command. 

For  the  officers  who  specialise,  whether  in  the 
science  of  gunnery,  torpedoes,  engineering  or 
navigation,  special  courses  will  be  arranged. 
These  officers,  too,  will  be  divided  into  different 
categories,  depending  upon  the  cajiacit\'  of  the 
officer,  only  the  more  highly  gifted  taking  tin- 
longer  and  more  advanced  course,  fitting  them 
for  staff  appointments  in  the  educational  estab- 
lishments, the  dockyards,  and  at  the  Admiralty. 
But  the  fundamental  principle  of  the  scheme 
is  that  every  officer  shall  be  given  that  training 
which  will  Jit  him  for  the  command  of  ships  and 
fleets,  and  that  whatever  special  branch  he 
may  take  up  this  shall  be  his  ultimate  ambition 
and  aspiration. 

Among  other  changis.  therefore,  which  are  to 
take  })lace,  and  which,  indt-td.  are  in  process 
of  taking  place,  we  have  tlie  establishment  of 
the  Osborne  College,  to  be  opened  next  August, 
with  its  naval  and  civilian  instructional  staff, 
a  re-adjustment  of  the  /vr;7(f;;;nrt  establishment, 
into  which  the  cadet>  will  flow  from  Osborne, 
and  where  the\-  will  undergo  a  further  course  of 
training,  and  the  provision  of  vessels  in  which 
the  cadets  can  acquire  their  sea  knowledge. 
Next,  the  re-arrangement  of  the  courses  for 
officers  speciahsint;  m  pa--.iii,-  tur  lieutenant, 
the  probabiht\  henit^  that  the  latter  examina- 
tion will  take  jilace  at  Portsmouth,  and  that 
Greenwich  will  become  the  place  of  instruction 
only  for  the  higher  and  more  specialised  studies. 
Finally,  it  is  proposed  to  establish  a  naval  war 
college  at  Portsmouth,  in  order  to  prepare 
for  the  systematic  education  of  officers  of  the 
highest  rank  ;  in  fact,  a  school  for  admirals. 

Simultaneously  with  these  preparations  for 
the  fjetter  training  of  officers  we  have  those  for 
the  making  of  the  seaman  into  a  mechanic. 
In  the  boys'  training  ships  the  instruction  in 
sail  drill  disappears,  and  in  its  place  the  use  of 
tools  and  other  practical  mechanical  training 
will  be  given  ;  the  instru(  tidu  in  gunnery  is  also 
to  be  increased,  and  thd-r  \h,\^  who  prove  them- 
selves good  marksmen  t,r  di^plax  special  aptitude 
for  mechanical  training   will   be  encouraged  to 


prepare  for  specialisation.  All  ordinary  seamen, 
too.  will  be  taught  mechanical  and  stokehold 
work,  and  will  have  to  pass  an  examination  in 
this  and  in  gunnery  before  being  rated  able- 
seamen.  Further  changes  are  to  be  made  in  the 
present  method  of  training  in  gunnery  and 
torpedoes.  Part  of  this  instruction,  when  the 
men  are  m  barracks,  will  be  carried  out  in  the 
ships  in  the  reserve,  and  these  vessels  will  be 
taken  from  the  basin  and  moored  in  the  stream, 
where  they  will  be  supplied  with  nucleus  crews 
able  to  take  the  ships  to  sea  and  practise  firing 
with  them.  Only  the  higher  torpedo  and 
gunnery  ratings  will  go  to  the  schools,  and  from 
these  again  a  selection  will  be  made.  Thus  the 
scheme  of  systematic  specialisation  will  go  on. 

Reference  has  already  been  made  in  these 
notes  to  the  introduction  of  boy  artificers,  and 
satisfactory  results  are  reported  of  the  first 
entries  who  came  from  Greenwich  School. 
The  stokers,  too.  are  encouraged  to  specialise. 
b\-  the  institution  of  new  ranks  and  grades, 
and  the  opportunities  opened  up  of  attaining 
to  warrant  and  even  commissioned  rank. 

GREAT     BRITAIN. 

During  tlie  montli  under  review  few  events  of  interest 
in  connection  with  ttie  building  programme  occurred. 
But  before  many  weeks  have  passed  we  should  see  some 
tangible  demonstration  of  progress.  The  three  ships 
first  ordered  of  the  Kini;  Edward  VII.  class  are  all  in  a, 
forward  state  and  practically  ready  to  taUe  the  water. 
The  Cotnmonwealth  was  launched  on  May  i.Uh,  but 
at  tlie  time  of  writing  it  is  uncertain  if  a  date 
has  been  fixed  for  the  launch  of  the  Dotninion. 
.\fter  these  three  vessels  niterest  lies  with  the  Queen 
and  Prince  of  Wales,  both  of  which  ships  should  be  ready  % 

for   their   trials   shortly.     Attention   is   still   attracted  ^ 

also  to  the  Duncan  class,  the  Duncan  and  the  Montagu 
having  commenced  their  gun  trials  in  April.  This  latter 
vessel  and  the  Albemarle,  a  sister  ship,  are  expected 
before  the  autuinn  to  have  relieved  the  Repulse  and 
Viclorious  in  the  Mediterranean.  The  Duncan  will 
become  Lord  Charles  Beresford's  flagship  in  the  Channel 
Squadron,  Particular  interest  attached  to  the  gun 
trials  of  the  Montagu,  in  regard  to  a  test  of  her  12-in. 
50-ton  guns  mounted  aft.  These  guns  were  fired 
simultaneously  with  projectiles  of  8501b.  each  pro- 
pelled by  charges  of  cordite  weighing  212  lb.  The 
velocity  given  to  the  projectile  was  equal  to  2,6oofoot- 
seconds,  the  muzzle  energy  being  39,850  foot-tons. 
A  rapidity  trial  was  also  made,  six  rounds  being  fired 
in  one  minute  fifty-five  seconds.  The  gun  triiils  of 
the  Duncan  have  also  been  satisfactorily  completed. 
Her  12-in.  guns  were  fired  with  a  charge  of  244  lb. 
of    cordite,  being  24  lb.    in  excess   of   what   had  been 
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previously  recognised  as  the  maximum,  and  it  was  found 
that  the  Elswick  mounting  stood  the  strain  very- 
well.  Moreover,  the  concussion  did  not  affect  the 
ship  structurally,  nor  produce  a  shock  among  the 
working  parts  in  the  loading  chamber  below  the 
barbette. 

Turning  to  cruisers,  it  is  stated  that  the  Duke  of 
EJinburgh  is  to  show  a  phenomenal  rate  of  construc- 
tion, although  at  the  same  tmie  it  is  reported  that  there 
will  be  delays  in  the  delivery  of  armour.  In  spite  of 
this  delay  it  seems  likely  that  both  the  Duke  of  Edinburgh 
■nd  the  Blaek  Prince  may  be  launched  during  the 
,;rrent  financial  year.  We  may  als. .  see  several  of  the 
l:ionshire  class  in  the  w-ater  dunni;  the  same  period. 
lire  Devonshire,  the  name  ship  (.t  the  class,  will  pro- 
|..,l)ly  be  put  oil  the  slips  in  July,  and  Lord  Selborne, 
when  visiting  the  Clyde,  was  said  to  be  favourably 
impressed  with  the  progress  of  the  cruisers  building  in 
the  vards  there.  Of  completed  ships,  the  Spartiale 
ivit  for  Chma  ;  she  made  the  voyage  at  a  speed  of 
II  knots,  and  her  coal  consumption  was  to  be  carefully 
measured  during  the  run.  The  total  amount  burnt 
was  2,600  tons,  which  gives  an  average  of  2  lb.  per 
i.li.p.  for  all  purposes.  The  Euryalus,  having  com- 
pleted her  gun  trials  satisfactorily,  began  her  steam 
trials,  but  had  to  abandon  them  twice  owing  to  leakage 
ir.  the  condensers.  The  armoured  cruiser  Monmouth, 
{•■  whose  trials  reference  was  made  last  month,  attained 
•  V.  .\pril  30th  on  the  Chesil  Beach  course  a  speed  of  22-S 
1.111  its.  This  is  below  her  contract  speed,  but  it  is  to  be 
presumed  that  she  will  be  accepted  011  it.  It  has  been 
r:p<jrted  that  the  captain  -upei  iiU'iiding  the  trials 
.  ;:demns  this  vessel  as  a  bail  ^'  1  l«Mt,  but  the  report 
IS  not  confirmed.  This  is  not  tlie  luat  time  that  rumours 
have  been  put  in  circulation  as  to  the  sea-going  quaUties 
of  the  Kent  class,  but  these  may  be  merely  an  echo  of  the 
criticism  of  the  lines  of  this  type  of  cruiser. 

A  report  from  the  A  riadiie  states  that  on  an  eight  hour 
trial  at  sea  she  made  a  mean  speed  of  20'5  knots,  and 
on  a  twenty-four  hours'  run  iQ'i  knots.  For  com- 
missioned trials  these  are  very  satisfactory  perform- 
ances, and  go  to  prove  that,  as  frequently  insisted 
upon  in  these  columns,  vessels  do  keep  up  their  trial 
speeds  as  a  rule  when  in  commission.  It  is  well  to 
remember  that  this  ship  is  fitted  with  Belleville  boilers. 

No  important  particulars  have  yet  transpired  in 
connection  with  the  design  of  the  ships  of  the  1903-4 
programme.  It  is  believed,  however,  that  the  armoured 
cruisers  will  be  very  similar  to  the  Duke  of  Edinburgh 
class,  and  the  "  scouts  "  on  the  same  lines  as  those  of 
the  previous  year's  programme. 

Of  small  vessels,  the  Cadmus\\as  launched  on  April 
29th  at  Sheerness,  where  her  sister  ship  the  Clio  was 
built.  She  is  to  be  ready  for  sea  in  December  next, 
her  engines  of  1,400  h.p.  are  being  supplied  by  Messrs. 
White  and  Co.,  of  Cowes.  and  steam  will  be  given  by 
four   Xiclaii-  '■    Imil.T^.       If''    \hihii     .1    similar  sloop. 

was  commi-- 1  "ii  -M.i\    i -1   !■  icIi'm-  the  Redbreast 

in  the  East  IivIils.  'Hk-  (  ■'; -,  wliitli  i.-,  .ilso  to  be  ready 
for  sea  in  December,  should  make  her  preliminary 
trials  in   July  ;   her   engines  are  dockyard  built.      The 
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Aru'i.  torpedo-boat  destroyer,  was  launched  on 
April  29. 

Torpedo-boat  Xo.  112,  which  was  launched  by  Messrs. 
Thornycroft  in  January  last,  has  made  her  trials  at 
Sheerness.  With  her  fu'l  h.p.  she  reahsed  a  speed, 
themeanof  tlir.M  run-,  of  25-311  knots. 

Submariiv  A  -  \\.i-  l.uiiiLlied  at  Barrow  on  .\pril  i6th  ; 
Aj  being  lauiiLh-il  111  Mav,  and  A4  in  June.  The  four 
boats  of  the  .V  '  ela=.^  are  40  ft.  longer  than  the  earlier 
boats  now  at  Portsmouth,  which  are  a  little  more  than 
60  ft.  in  length. 

FRANCE. 

The  battleships  of  the  Rcpublique  class,  about  which 
there  has  W'-n  s,  mueh  di^cn'^^ion,  are,  according  to 
Lc  Yutht.  all  I-  1-  I'Hilt  ( '!  ilie-e  ships  the  Justice 
and  Pain  n-  !■  1-  ( -11 -tna  tid  at  La  Seyne,  the 
Libeilc  at  St,   N  i/,iiia    ili-   T' ;   .''   at  Bordeaux,  and  the 

a\  t-  lia  built  at  Brest,  where  the 
1,     li.i-     already     been     launched,     is 

It  \'w  remaining  Uve  ships  should  be 
ceded  with  is  considered  m  France  to  be  a  triumph 
of  good  sense  on  the  part  of  the  Budget  Committee. 
The  following  particulars  of  the  dimensions  of  these 
ships  IS  given  in  the  same  paper  ;  Length,  439  ^t-  '< 
beam,  roi  ft-  '  draught,  2-  ft.  4  i"-  ;  displacement 
15,000  tons.  The  normal  i.h.p.  will  be  about  10,500, 
and  the  maximum  per  contract  iS.ooo,  giving  a  speed 
of  iS  knots.  There  is  thus  an  increase  of  500  h.p.  m 
the  new  ships  over  that  in  the  Republique.  the  machinery 
in  which  ship  cost  about  /94.000,  while  that  for  the 
new  ships  wUl  cost  about  /loo.ooo.  The  boilers  in 
some  of  the  ships  will  be  of  the  Xiclausse  type,  and  in 
others  the  Belleville.  The  coal  supply  will  be  1,800 
tons,  giving  a  radius  of  actinn  at  ten  knots  of  8,300 
miles.  The  protection  of  these  ships  will  consist  of  a 
steel  belt  extending  from  the  stem  forward  to  nearly 
right  aft,  at  which  end  there  will  be  a  transverse 
bulkhead  S  m.  thick.  This  belt  will  reach  from  7  ft, 
•j  in.  above  the  normal  water  line  to  4  ft.  10  in. 
below  it,  and  will  have  a  maximum  thickness  of  11  m. 
tapeniiL;  to  0-4  in.  at  its  upper  and  3-93  in.  at  its 
lower  edse.  For  some  distance  from  the  bow  aft  the 
belt  will  have  a  thickness  of  ,-2  in.  at  the  water  line, 
5-5  m.  at  the  upper  edge,  and  3-141".  at  the  lower 
edge,  and  here  it  will  reach  fnmi  S  ft.  3  in.  above  the 
water  Une  to  9  ft.  9  in.  lielow.  The  after  part  of  the 
belt  where  it  joins  the  bulkhead  will  be  of  a  similar 
thickness  and  extend  7  ft.  '.  lu.  above,  and  3  ft.  2  in. 
below  the  water  line.  The  teak  backing  of  the  belt  will 
be  3- 14  in.  thick,  with  an  inner  plating  of  0-78  in. 
The  armament  will  consist  of  four  12-in.  guns  in  two 
turrets,  one  forward  and  the  other  aft  ;  eighteen  6-4-in. 
quick-hring,  twelve  of  which  will  be  mounted  in  turrets, 
in  couples,  three  on  each  side  of  the  upper  deck,  the 
other  six  being  in  a  casemate  amidships  on  the  deck 
below,  three  on  each  side.  There  are  also  twenty-four 
3-pounder  f85-in.  guns,  two  smaller  guns  for  landing 
purposes,  and  live  torpedo  tubes.  The  turrets  for  the 
heavy  guns  will  be  protected  with  ii-in.  armour  in 
front,  with  8-in.  armour  behind  in  the  case  of  the  fore 
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turret,  and  4-in.  arii^our  behind  in  the  case  of  that  aft, 
the  bases  of  the  turrets  being  projected  by  i:-8-in- 
armour,  while  the  hoods  at  the  top  are  of  3-in.  steel. 
The  smaller  turrets  and  the  casemates  will  be  protected 
by  6' 3-in.  steel,  the  hoods  of  the  turrets  being  i'7-in.  : 
and  in  the  casemates  there  are  to  Ije  splinter  bulkheads 
of  4-in.  steef  between  the  guns.  The  armour  ])rotectmg 
the  guns  and  the  belt  join  one  another.  .\t  stjuie  future 
time  we  shall  hope  to  compare  tliese  vessels  'itli  the 
latest  constructions  of  a  similar  character  in  this  and 
other  countries. 

A  rather  curious  list  has  been  compiled  by  the  Petit 
Var  of  the  vessels  which  have  been  awaiting  at  Toulon 
the  renewal  of  their  boilers.  These  were  twenty-eight 
in  number,  of  which  ten  were  batteships  or  cruisers. 
Since,  however,  the  list  was  compiled  two  of  the 
vessels  named  have  been  in  use,  but  whether  with  their 
old  boilers  or  new  ones  is  not  stated.  The  vessels  in 
the  Mediterranean  fit  for  active  service  were  at  the 
time,  according  to  the  same  authoritv,  twenty-two 
in  number.  Turning  to  armoured  cruisers,  we  liave 
now  received  the  details  of  the  Ernest  Renan.  Origi- 
nally designed  for  12,600  tons  displacement.  27, 500  h. p., 
and  22  knot  speed,  she  has  been  altered  to  13,500  tons 
displacement,  36,000  h.p.,  and  a  speed  of  23  knots. 
This  is  to  be  attained  by  using  only  six-sevenths  of  her 
boilers,  which  will  be  of  the  same  type  as  those  in  the 
Jeanne  d'Arc.  But  doubts  have  been  expressed  as  to 
whether  the  Rcnan  will  succeed  in  making  the  stipulated 
2i  knots.  Judging  from  what  the  Jeanne  d'Arc  did  on 
her  trials,  the  speed  of  the  new  vessel  cannot  reasonably 
be  expected  to  rx.rr.l  _j- 1  1  knots,  burning  coal  at  the 
rate  of  200  kilmii'  ti'^  ji'  1  -ninire  metre  of  grate  surface. 
If  this  should  1"  ill,  I,,-,  ,he  will  be  able,  when  in 
commission  and  under  ordinary  circumstances  at  sea, 
to  make  about  19  knots. 

The  Amiral  Aiibe,  a  sister  ship  to  the  Marseillaise, 
has  just  been  under  trial,  but  the  results  have  not 
appeared  at  the  time  of  writing.  The  power  contracted 
for  is  20,500,  and  a  penalty  of  £8  attaches  to  each  h.p. 
below  that  figure.  For  the  three  hours'  coal  con- 
sumption trial,  moreover,  a  penalty  of  ;/|40  attaches  to 
every  0-204  lb.  P^r  hour  in  excess  of  34' Sib.  per 
square  foot. 

The  Botivct,  battleship,  is  to  be  brought  from  the 
Mediterranean  to  Brest  when  the  Suffrcn  has  completed 
her  trials,  probably  about  the  beginning  of  the  autumn. 
The  Giiichen,  protected  cruiser,  and  Sagaie,  torpedo- 
boat  destroyer,  which  have  finished  satisfactory  trials, 
have  joined  the  Northern  Squadron. 

The  successes  which  have  been  reported  in  experi- 
mental trials  by  submarines  and  submersibles  have 
thrown  the  Paris  press  into  a  fever  of  excitement.  But 
it  is  doubtful  if  the  results  attained  are  actually  all  that 
the  published  records  would  lead  us  to  believe.  The 
Narval  came  into  collision  with  a  tug  some  time  back, 
and  because  the  tug  was  damaged  and  the  submersible 
was  not,  it  was  confidently  asserted  that  collision 
could  not  hurt  these  craft.  A  British  submarine 
came  into  collision  with  a  gunboat,  and  the  gunboat 
wns   the   more   damaged,   but    we   have    not    seen   it 


stated  that  this  circumstance  jir.  ,\,-,  il,.,  nu  uliK-r.il  ,iht>- 
of  the  submarine.  It  is  beyond  (iiii-.t'Mii,  Im  .ui-vtr.  tiial 
the  submarine  has  found  a  pUiLc  in  tlic  w.iilarc  lA  tin- 
future,  but  what  the  limits  of  that  place  are,  only  tini' 
will  show. 

The  Arbalcte,  torpedo-boat  destroyer,  of  the  Faii- 
conneaii  type,  was  launched  on  April  28th,  at  Havre  : 
while  the  Arquebuse,  Epicu  and  Javelin  have  been  on 
trial.  The  Arquebuse,  which  is  fitted  with  Normand 
boilers,  made  a  speed  of  30-75  knots  with  7,200  h.p.; 
the  Javelin  on  a  preliminary  trial  made  14  knots,  the 
engines  working  satisfactorily,  and  subsequently  on  a 
full  power  run  made  29-32  knots,  with  7,000  h.p.; 
while  the  Ef'ieu,  which  was  built  for  6,000  h.p.,  but 
whose  power  developed  on  trial  is  not  reported,  attained 
the  unprecedented  speed  in  the  French  navy  of  31-21 
knots. 

GERMANY. 

Details  of  the  German  Naval  Budget  for  1903, 
which  have  been  published,  show  that  there  are  eight 
new  battleships,  for  which  instalments  are  required, 
and  eight  which  are  undergoing  structural  alteration 
four  new  armoured  cruisers,  and  one  undergoiiiu 
structural  alteration:  eight  new  small  cruisers, and  on.j 
undergoing  structural  alteration;  two  new  ri\ii  '.^ii;!- 
boats,  and  two  divisions  of  torpedo-boat  cksii'  \.i-. 
Of  the  new  vessels  the  McckUnbut-  and  S<  ,.,,'■., 7 
each  require  a  fourth  and  final  instalment  of  j  2 50.000 
each  for  construction  and  ;/;i  50,000  for  guns,  with  a 
third  and  final  instalment  of  ;^2 1,000  for  torpedo 
armament.  For  H.  and  J.  (the  Braunsclmeiq  recently 
launched  and  a  sister  ship)  a  third  instalment  of 
/232,500  each  is  required  for  construction  and  /270,ooo 
for  guns,  with  a  second  instalment  of  £'15,000  for 
torpedo  armament.  K.  and  L.  each  require  second 
instalments  of  £;267,6oo  for  construction  and  £105,000 
for  guns,  with  a  first  instalment  of  £20,000  for  torpedo 
armament.  For  M.  and  N.,  first  instalments  of  ;^i 30,000 
each,  for  construction,  are  required,  and  a  further 
;/|i  50,000  for  guns. 

With  regard  to  the  four  new  large  cruisers,  the  Prinz 
Adalbert  requires  a  fourth  and  final  instalment  of 
£35,000  for  guns  ;  the  Prim  Friederich  Karl  a  third 
and  final  instalment  of  £254, 500  for  construction, 
with  an  additional  £78,000  for  guns  and  torpedo  arma- 
ment ;  the  Ersatz  Kaiser  a  second  instalment  of  £210,000 
for  construction  and  89,000  for  guns  and  torpedo 
armament ;  and  ihe Ersatz  Deutschlaiid  a  first  instalment 
of  £;i6o,ooo  for  construction,  and  ;^68,ooo  for  guns  and 
torpedo  armament. 

The  Schwabcii,  battleship,  was  in  May  progressing 
rapidly  at  Wilhelmshaven,  and  it  is  expected  that 
by  November  the  vessel  will  be  in  commission.  Her 
tw-elvc  boilers  and  three  engines  were  in  place,  as  well 
as  the  after  funnel  and  the  forward  funnel  was  shortly 
to  be  erected.  The  boat  cranes  were  also  getting 
into  place,  and  it  was  expected  that  before  the  end  of 
June  the  guns  would  all  be  in  position. 

The  Mecklenburg,  a  sister  ship,  was  in  May  delivered 
to  the  authorities    at    Kiel,  having  run  a  satisfactory 
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delivery  trial  at  Swinemunde.  The  new  battleship 
IM.  the  first  o£  the  improved  BraiDischwcigs,  has  been 
laid  down  at  Danzic.  Her  cost  is  expected  to  be 
something  liUe  /i, 157, 500.  In  length  she  is  to  be 
4o6|  ft.,  with  a  beam  of  76  ft..  and  her  displacement 
IS  to  be  13,000  tons.  Her  oimnics  nf  ir,,.«,o  h.]i.  will 
drive  her  at  the  rate  of  is  kimi-.,  .nid  it  1^  n|iMrii-d  that 
the  principal  differences  brtw.-iii  lui  :ind  the  Himiii- 
ichrn-i«s  will  be  ni  the  tliickiir-,  ,-l  1,,t  .irmnur  platnig, 
which  IS  to  be  l,r,,v„,r  tl,,,„  ,mu    ,a  \.vr.rn\  m  use  ni  the 


Kiel  week,  while  the  battleships  J.  and  L.  should  also  take 
the  water  during  the  summer.  In  the  autumn  the  only- 
launch  of  importance  at  present  expected  is  that  of  the 
battleship  K.  at  the  \"ulcaii  Yard,  Siettni.  I>imii!,'  the 
year  the  five  vessels.  Mc,  klciiinn :.  s.  ,,,,',, I.,  ,.  I'yui: 
Adalbert,  Viidinc  and  Aiunu,  sIimuM  be  c- .iiiiileied  and 
commissioned. 

RUSSIA. 

A   commission   appointed   some   time   since   to   look 

into  the  advisalnhty  of  lurtlu-r  developing  the  Russian 

Navy  has  reconimeiided    tli.it    particular  attention   be 

and  it  further  recommends  that  no  cruisers  of  less  than 
'•,000  tons  displacement  be  built,  as  smaller  vessels  are 
neither  good  sea  boats,  nor  useful  as  fighting  units. 
Possibly  in  answer  to  these  recommendations  conies  a 
report  from  St.  Petersburg  that  live  new  battleships 
are  to  be  laid  down  this  summer.  They  are  to  displace 
16.000  tons,  ami  are  intended  to  strengthen  the  Russian 
tk-et  in  the  Far  Fast. 

The  new  cruiser  C^/t-;',  building  at  the  new  .\dmiralty 
Yard.  St.  Petersburg,  and  announced  to  be  launched 
by  the  Czar  on  May  14th,  is  to  be  fitted  with 
Normand  boilers,  si-xteen  in  number,  supplying  steam 
to  triple-expansion  engines  developing  20,000  h.p., 
driving  two  propellers,  and  giving  her  a  speed  of  23 
knots.  Her  normal  load  of  coal,  720  tons,  will  last 
her  three  days  at  full  speed,  while  her  full  capacity, 
1 ,  100  tons,  will  allow  ot  a  radius  of  action  of  5,000  miles 
at  10  knots.  Her  two  turrets,  each  containing  a  pair 
of  6-in.  guns,  will  be  of  i  in.  thickness,  and  her  armour 
belt  will  run  two  thirds  of  her  length,  and  it  is  proposed 
to  fill  in  the  space  between  the  two  sides  underneath 
the  armour  deck  with  cork.  She  will  carry  two  torpedo 
tubes  on  her  broadside,  but  forward  of  the  funnels. 

Russian  naval  circles  have  recently  been  much  in- 
terested in  experiments  which  are  to  be  carried  out  with 
some  destroyers  with  a  view  to  ascertaining  the  value 
of  oil  fuel.  A  naphtha  engine  of  6,000  h.p.  has  been 
ordered,  and  the  results  are  eagerly  awaited.  Oil 
motors  of  this  power  have  never  been  previously  used, 
and  should  the  experiments  prove  sm ,  ■•-slnl  the 
Russian  destroyer  flotillas  will  be  mi-I-  |m.  ihlcnt  .if  coal, 
which  %vill  be  a  great  saving  on  the  pr^seiit  Muikiy  on 
that  form  of  fuel. 

ITALY. 
It  is  expected  that  the  battleships  Re«ina  Margherita 
•and  the  Benedetto  Brin  will  be  ready  for  commissioning 
by  the  end  of  this  year.     There  has  been  considerable 


delay  in  the  delivery  of  their  armour  plates,  and  again 
in  the  testing  of  them,  .\lthough  progress  on  them  is 
slow,  the  battleships  Reguu,  I-lcua  and  Vittorio 
liiihuiuele  111.  are  fairly  well  advanced,  but  the  work 
on  the  Wif^oli  and  A'eji;,,  is  slow,  and  falling  in  arrear. 

ol   ill.-  aniioured   iniiser   /i,,!,,,    ,  ,   l-,iiiiih>  will  cause 

JAPAN. 

The  new  programme  ot  Japan  is  now  placed  at  three 
battleships  of  similar  design  to  the  King  Edward  I'll., 
all  to  be  built  m  England  and  completed  in  three 
years,  three  armoured  cruisers,  to  be  laid  down  next 
year,  two  m  England  and  one  m  Japan,  all  of  11,000 
tons  and  22;1-  knots.  It  does  not  seem  as  if  Japanese 
shipbuilding  yartis  were  yet  capable  of  such  a  task, 
and  It  is  more  than  likely  that  if  the  vessel  is  built  in 
Japan  it  will  be  from  British  <lesigns.  and  possibly  with 
the  assistance  of  a  British  firm  of  shipbuilders.  Two 
protected  cruisers  of  5,000  tons  are  also  included  in 
this  programme.  All  the  ships  are  to  be  completed  by 
1913,  which  seems  to  indicate  that  all  the  battleships 
will  not  be  laid  down  at  once,  even  if  the  armoured 
cruisers  are  all  laid  down  next  year. 

UNITED    STATES. 

The    t-'iiders    recpiested    for    the    construction   of   the 

ll ■     l',ittli-,iii|.s      \\,  ,11^-1,1.     Minnesota     and     Idaho, 

«lii.  ii  ueie  ,nitli..rised  by  the  List  Naval  Act,  describe 
these  \es.sels  very  lull).  The  bids  for  them  are  to  be 
opene.l  on  June  3rd.  In  considering  the  bids  the  Navy 
Department  will,  other  things  being  equal,  give  pre- 
ference to  such  as  guarantee  the  shortest  time  for 
completion,  and  the  maximum  time  allowed  for  com- 
pletion will  be  limited  to  forty-two  months.  The 
vessels  are  to  be  of  10.000  tons  displacement,  and  are 
required  to  make  18  knots,  but  will  be  accepted  at  a 
reduced  price  if  they  make  as  low  as  17I  knots  ;  below 
the  latter  speed  they  will  only  be  accepted  in  the 
discretion  of  the  Secretary  of  the  Navy  at  a  greatly 
reduced  price  to  be  settled  upon  by  the  Navy  Depart- 
ment and  the  contractor.  The  general  dimensions 
and  features  of  the  vessels  are  as  follows  ;  Length  of 
load  water  line,  450  ft.  ;  breadth,  extreme,  at  load 
water  hue,  76  ft.,  loin.  ;  mean  draught  to  bottom  of 
keel  at  trial  displacement,  24  ft.  6  in.  ;  gross  draught,  full 
load,  about  26  ft.  g  in.  ;  total  coal  bunker  capacity, 
about  2.200  tons  ;  coal  carried  on  trial,  900  tons  ;  feed 
water  carried  on  trial,  66  tons. 

The  main  batteries  of  the  ships  will  consist  of  four 
12-111.  breech-loaders,  eight  s  111.  breech-loaders,  and 
twelve  7-m.  breech-loaders.  Their  secondary  batteries 
will  ha\e  twenty  ^lll.  14-pounder  guns,  twelve 
3-pounder  semi-automatic  guns,  six  i-pounder  auto- 
matic guns,  two  I  -pounder  semi-automatic  guns,  two  3-in. 
field  guns,  two  machine  guns,  cahbre  -30,  and  six 
automatic  guiis,  calibre  -30.  The  12-in.  guns"  will  be 
mounted  in  pairs,  in  two  electrically  controlled, 
balanced,  elliptical  turrets,  on  the  centre  line,  one  for- 
ward and  one  aft,   each  with   an  arc  of  fire  of  about 
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270  deg.T  The  S-in.  guns  will  be  mounted  in  pairs, 
in  four  electrically  controlled,  balanced,  elliptical 
turrets,  two  on  each  beam,  at  each  end  of  the  super- 
structure. The  7-in.  guns  wiW  be  mounted  in  broadiide' 
on  pedestal  mounts  on  the  gun  deck  behind  7-m. 
armour,  each  gun  being  isolated  by  splinter  bulkheads 
of  nickel'steel  of  from  1+  to  2  in.  thick;  forward  and 
after  guns  arranged  to  fire  right  ahead  and  right  astern, 
respectively  ;  other  7-in.  guns  to  have  the  usual  broad- 
side training. 

The  vessels  will  be  protected  at  the  water  line  by  a 
complete  belt  of  armour,  9ft.  sin.  wide,  having  a 
uniform  thickness  of  gin.  for  about  285  ft.  amidships, 
forward  and  aft  of  which  points  the  thickness  is 
gradually  decreased  to  4  in.  at  the  stem  and  stern. 
The  lower  casemate  armour  extends  to  the  limits  of  the 
magazine  spaces,  and  reaches  from  the  top  of  the  water 
line  belt  to  the  lower  edge  of  the  7-in.  gun  ports  on  the 
main  deck,  and  is  7  in.  in  thickness,  the  athwartship 
liulkheads  at  the  ends  of  the  casemate  being  6  in. 
thick.  The  casemate  armour  around  the  7-in.  guns 
on  the" gun  deck  is  7  in.  tliick  and  the  splinter  bulkheads 
are  from  i  J  to  2  in.  thick. 

The  protection  of  3-in.  guns  is  nickel  steel  2  in.  thick. 
The  upper  casemate  athwartship  armour,  e.xtendmg 
from  the  shell  plating  to  the  12-m.  barbettes,  is  to  be 
7  in.  thick  throughout.  The  12-in.  barbettes  extend 
from  the  protective  deck  to  aljout  4  It.  above  the  main 
deck,  and  consist  of  10  in.  of  armour  in  front  and  y-h  in  . 
in  the  rear  above  the  gun  deck.  Between  the  gun  deck 
and  protective  deck  there  will  be  a  uniform  thickness  of 
6  in,  The  barbettes  will  not  have  any  special  framing, 
the  connection  of  the  armour  to  the  decks  being 
sufficient.  The  12-in.  turrets  will  have  a  front  plate  of 
12  in.  thickness,  rear  plates  Sin.  thick  and  top  plates 
2+  in.  thick.  The  8-in.  barbettes  will  be  6  in.  thick 
in  front  and  4  in.  thick  in  rear,  with  the  upper  tube 
3I  in.  thick  and  the  lower  tube  3  in.  thick.  The  8-in. 
turret  front  plate  will  be  6+  in.  thick,  the  rear  plates 
6  in.  and  the  top  plates  2  m.  thick.  The  conning 
tower  and  shield  will  each  be  9  in.  thick. 

The  engines  will  be  of  the  vertical,  twin-screw, 
four-cylinder  triple-expansion  type  of  a  combined 
horse-power  of  16,500.  Steam  will  be  supplied  by 
twelve  water-tube  boilers,  placed  in  six  watertight 
compartments, 


Each   liattleship   is    to   carry    forty-two   othcers   an  I 

The  West  Viyginia.  armoured  cruiser,  of  13,500  tons 
displacement,  was  launched  from  the  Newport  News 
(. .  .inpany's  works  on  April  18th.  This  is  the  first  of  six 
similar  vessels  to  take  the  water,  her  sister  ship  the 
Colorado  was  launched  at  Philadelphia,  Cramp  and  Sons 
Yard,  on  April  25th,  and  the  Maryland  will  probabh' 
be  launched  before  these  notes  are  issued.  These 
vessels  have  already  been  described. 

Last  month  I  gave  a  hst  of  the  protected  craisus  !:i 
hand  in  order  of  progress  towards  completion.  1  li  ■ 
other  vessels  building  are  as  follows;  The  Fluiul' . 
a  monitor,  at  the  yard  of  Louis  Nixon,  the  destroycr 
Hopkins  at  the  Harlan  and  HolUngsworth  Co.,  and 
McDonough  at  the  Fore  River  Company,  the  torpedo- 
boats  Strinohain  by  Harlan  and  HolUngsworth,  the 
Goldsboroiigb  by  Wolfi  and  Zwicker,  the  Blakely  by 
Lawley  and  Sons,  the  Sickohon  and  O'Brien  at  tin- 
Nixon  Works,  and  thu  //»-,  v  at  the  Columbia  Iron- 
works, the  submariiK-  1-ats  I'/,i,il:u.  I'oi/^.'is.  jvA 
Shark  at  the  Hixon  Works,  and  the  i.nniipu,  and  J'i\: 
at  the  Union  Ironworks. 

MINOR     NAVIES. 

S^n,„._The  Priiwcsa  dc  Asturias.  armoured  cruiser 
of  7.000  tons,  laid  down  in  1896,  has  made  her  trials  at 
Cadiz.  With  11,000  h.p.  she  made  a  speed  of  17-5 
knots.  She  is  expected,  with  15,000  h.p.,  to  make 
20  knots. 

Holland.— Three  new  torpedo-boats  under  construc- 
tion are  to  be  named  Langka,  Smerae,  and  Wajang. 
These  vessels  are  ol  145  tons,  and  25  knots,  with  a 
complement  of  twinty-lonr. 

China. — Two  torpedo  gnnboats  building  at  Fun 
Chou,  the  Kien  H  <7  and  the  Kien  Ngaii,  have  been 
completed.  Le  Yacht  gives  the  dimensions  of  these 
ships  as  follows  :  Displacement,  875  tons  ;  length,  7.-; 
metres;  beam,  20-25  metres;  draught,  S'lO  metres: 
h  p.,  7,000;  arm. mil  nt,  oik-  lOO-miUimetre  gun,  three 
65-miUimetre  Kiiii-,  SIX  ;;-niiUimetre  guns,  and  two 
torpedo  tubes;  sp^td,  22-5-23  knots.  But  in 
Brassey's  "  Annual  "  these  vessels  are  described  as  of 
211  tons  displacement;  260ft.  length;  36ft,  beam, 
20  ft.  draught;  1,600  h.p.;  armament,  two  8'2  in.. 
SIX  5.9-in.,  six  Maxims,  and  five  light  giins ;  speed, 
I4'5  knots. 
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New  American  Liner. 

TliL-  Miiiiu^oli:.  tlic  largest  vessel  ever  built  in 
America,  was  recently  launcherl  at  the  yards  x>f  the 
Kastern  Shi])bni!(linf;  Company,  New  London,  Conn., 
a  linn  ornaiiised  tor  the  building  of  this  ship  and  a 
sister  shi]i  still  on  the  ways.  Measured  on  the  basis 
ol  iiiaxiimiiii  displacement,  the  Minnesota  is  the  third 
largest  steamship  in  the  world,  the  Celtic  and  Cedric 
being  lier  only  superiors  in  weight.  The  following 
ar?  the  principal  dimen.sions  of  the  rew  ship  :  Overall 
lengtii,  630  ft  .-  breadth.  73  J  ft.  ;  depth  from  keel  to 
upper  dec]-:,  56  ft.  ;  displacement  at  a  draught  of  33  ft., 
33,000  tons,  and  at  a  ir.a.ximum  draught  of  i6\  It., 
37,000  tons.  For  the  handling  of  cargo,  there  are 
two  winches  and  two  booms  at  each  of  the  seventeen 
hatcl.cs,  am!  all  driven  by  electricity.  For  the  storage 
of  frozen  meat  one  of  the  holds,  having  a  capacity  of 
2,500  tons,  is  completely  insulated,  but  so  arranged 
that  on  the  return  trip  it  may  carry  ordinary  freight. 
An  unusual  feature  of  the  vessel  is  the  location  of  the 
coal  bunkers  over  the  boilers,  with  chutes  to  deliver 
the  coal  on  the  floor  in  front  of  the  furnaces.  In 
addition  to  the  regular  bunker,  with  its  capacity  of 
over  4,<joo  tons,  there  is  a  reserve  bunker  of  about 
half  that  capacity  situated  alongside  the  boiler  room. 

The  boilers  include  si.\teen  of  the  Niclausse  water- 
tube  type,  designed  for  260  pounds  pressure,  and  supplv- 
ing  steam  to  two  triple-expansion  engines,  parallel  to  one 
another,  and  driving  separate  shafts.  The  engines 
combined,  furnish  10,000  h. p.,  which  is  sufficient  todrive 
the  ship  at  about  fourteen  knots  an  hour  with  the  jo-ft. 
propellers,  making  78  revolutions  per  minute.  The 
Minnesota  and  her  twin  ship  will  ply  between 
Seattle  and  Yokohama,  a  distance  of  5,800  miles,  by 
way  of  Honolulu. 

Powerful  American  Locomotive. 

By  an  odd  coincidence,  the  same  month  in  which 
the  largest  American-built  steamship  is  launched,  sees 
also  the  completion  of  the  most  powerful  locomotive 
ever  produced.  Like  the  steamship,  the  locomotive 
is  shortly  to  be  followed  by  a  counterpart,  both  having 
been  designed  and  built  by  the  Baldwin  Locomotive 
Works  for  the  Chicago  and  Alton  Railway,  to  provide 
for  the  heavy  passenger  trains  which  that  road  will 
be  obliged  to  operate  during  the  progress  of  the  St. 
Louis  Exposition.  The  engines  will  be  required  to 
haul  trainsof  twelve  cars,  accommodating 760  passengers 
and  weighing  an  estimated  total  (cars,  passengers, 
and  baggage)  of  675  tons,  a  distance. of  iioj  miles, 
in  two  and  one-half  hours,  at  an  average  speed  of  46 
miles  per  hour,  allowing  for  stops. 

The  total  weight  of  the  engine  is  about  219,500 
pounds,  of  which  36,300  lb.  is  supported  on  the  forward 
truck  of  four  small  wheels,  41,5001b.  on  a  pair  of 
trailer  wheels  beneath  the  firebox,  and  the  remainder, 
141,7001b.,  rests  on  the  six  connected   8o-in.  drivers. 
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The  cyhnders  are  22  111.  m  diameter,  by  28-in.  stroke, 
and  are  supplied  with  steam  under  a  working  pressure 
of  220  lb.  per  square  inch.  The  tender,  which  is  the 
largest  the  Baldwin  Company  has  ever  built,  weighs 
154,5001b.,  and  has  a  ,-aiiarit\-  of  X.400  gallons  of 
water  and  o  tons  1.1  .  I .,!  I!,  >..a,,;  -■'  m.  in  diameter 
bv  Jolt,  long,  ail'!  «..Mi,.,'-  ,,  ■:  :iu  tubes  giving 
384s  square  feet  -1  lie.m,,;,  ,iirl  n  .■.  The  firebox 
contains  a  grate  having  an  area  of  54  square  feet,  and 
is  itself  9  ft.  long,  6  ft.  wide,  and  from  O  ft.  to  3  it.  4  in. 
deep,  front  to  back,  bringing  the  total  heating  surface 
uji  to  4,078  square  feet,  which  is  about  500  square  feet 
more  than  the  famous  express  engines  on  the  New 
^'<irk  Central  Railroad  have.  Some  conception  of 
the  tremendous  power  of  these  engines  is  afforded  by 
the  statement  that  the  draw-bar  pull,  in  other  words, 
the  tractive  force,  is  over  15  tons,  or,  to  be  precise, 
31,600  lb. 

New  Steam  Turbine. 

.\n  event  of  the  past  month  has  been  the  disclosure, 
through  a  paper  read  before  the  American  Philo- 
sophical Society.  Philadelphia,  Pa.,  by  Mr.  W.  L.  R. 
Kmmet,  of  the  first  items  of  information  to  be  made 
public  by  the  General  Electric  Company,  coiKeniiiin 
a  new  steam  turbine,  which  is  now  being  niaiiutjLtured , 
and  lias  been  the  subject  of  experiment  mucc  iSy;. 
when  the  inventor,  Mr.  C.  G.  Curtis,  first  made 
application  for  the  jmtents.  The  machine  has  been 
developed  under  the  direction  of  Mr.  Curtis  and  other 
engineers  of  the  Cleneral  Electric  Company,  with  a 
view  particularly  to  adapting  it  to  the  driving  of 
generators  by  direct  connection.  Already  an  aggregate 
of  230,000  h.p.  of  these  turbine-generator  units 
have  been  contracted  for,  a  fact  which  would  seem 
to  indicate  an  established  confidence  in  its  claims  for 
economy,  simplicity,  and  etficiencv,  in  spite  of  the 
tact  that  its  advertising  has  but  just  begun. 

The  principle  of  the  steam  turbine  is  comparatively 
simple  and  similar  to  that  of  the  water  turbine  or 
impulse  wheel.  In  both  the  rotation  and  consequently 
the  power  are  secureil  by  the  imparting  of  the  speed 
of  the  acting  fluid  to  the  vanes  of  the  rotor,  the  highest 
efficiency  being  obtained  when  the  peripheral  speed 
of  the  latter  is  one-half  that  of  the  fluid,  or,  in  other 
words,  if  the  fluid  alter  impact  is  brought  to  rest. 
Herein  lies  a  serious  obstacle  in  the  development  of 
a  successful  steam  turbine,  which  does  not  enter  into 
the  tlesit,'a  of  a  water  wheel,  since  steam  in  expanding 
acquires  a  very  high  velocity,  which  makes  it  pro- 
hibitive to  attempt  to  remove  the  full  energy  of  the 
steam  by  a  single  impact.  The  solution,  as  presented 
in  the  Curtis  turbine  provides  a  scheme  for  removing 
the  energy  in  fractional  amounts  by  causing  the  steam 
to  strike  successively  against  alternate  fixed  and 
rotating  vanes  of  reverse  curvature,  each  passage 
through  a  set  of  rotating  vanes  being  designated  as  a 
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\'e!ocity  is  imparted  to  the  steam  in  an  expandni" 
nozzle  of  special  form  designed  to  effect  the  tonveision 
from  force  to  velocity  most  efhcieutly.  The  nozzle- 
is  usually  made  up  of  several  sections  which  may  Ije 
opened  or  closed  independentlv.  affording  the  means 
of  governing  under  Hght  loads  and  passing  the  steam 
to  the  wheel  in  a  broad  belt  when  all  nozzle  sections 
are  open.  The  number  of  stages  and  the  number  of 
lines  of  vanes  in  each  stage  are  determined  by  the 
degree  of  expansion,  the  desired  or  practicable  peri- 
pheral velocity  and  other  conditions  of  mechanical 
expediency.  A  very  striking  feature  of  this  new 
prime  mover  is  its  small  size  as  compared  with  existing 
forms  of  the  same  capacity.  For  example,  a  plant 
which  is  now  equipped  with  eight  direct-connected 
engine-generator  units  of  5,000  h.p.  each,  contains 
more  than  enough  floor  space  to  accommodate  forty 
turbine-generator  units,  each  of  the  same  capacitv. 
At  the  same  time,  the  head  room  required  bv  the 
latter  is  but  little  over  half  that  necessary  for  the 
engine  unit.  All  of  this  may  be  resolved  to  the 
simple  statement  that  the  cubic  contents  of  a 
turbine  plant  need  not  be  much  more  than  one-tenth 
that  required  in  an  engine  plant  of  the  same  capacity. 

Iron  and  Steel. 

The  past  month  has  been  marked  by  special  dulness  in 
the  market  for  foundry  iron.  In  the  central  west  an 
unusual  condition  prevails,  as  practically  the  whole 
demand  lor  the  first  half  of  this  year  was  covered  in 
igo2.  Little  provision  has  been  made  for  the  second 
half  of  the  year  in  the  hope  that  waiting  will  secure 
better  prices,  and  the  Indications  are  that  these  conditions 
will  be  fulfilled.  The  con-iimptinn  of  foundry  iron  has 
by  no  means  fallen  oft,  ,iml  it  i^  L\idcnt  that  a  decrease 
of  imports  will  soon  coiiipLn-atc  f-n  tlie  uver-production, 
as  the  prices  of  domestic  iioii  li.ivc  made  importation  In 
any  but  small  lots  almost  prohibitive,  there  being  no 
chance  of  competing  except  on  the  coast. 

Steel  production,  on  the  other  hand,  Is  decidedly 
behind  the  demand,  due  principally  to  the  enormous 
call  for  finished  material.  Orders  have  been  placed  for 
structural  steel  for  several  large  bridges  and  very  many 
buildings,  and  the  inadequate  capacity  of  plants  supplying 
that  product  offers  an  inviting  market  to  the  foreign 
trade.  To  meet  the  urgency  of  the  situation,  one  large 
rail  mill  has  already  switched  over  to  the  rolling  of  steel 
billets,  and  it  Is  not  unlikely  that  other  mills  will  follow 
the  example.  F"or  a  time  labour  difficulties  threatened  to 
hamper  the  structural  trade,  but  many  of  these  have  been 
adjusted,  concessions  being  warranted  by  the  size  of  the 
prospective  business.  However,  this  cannot  last,  and  a 
turn  in  the  market  will  see  a  universal  readjustment  of 
wages. 

Throughout  the  month  the  bar  trade,  in  spite  of  good 
orders,  has  been  quiet,  since  the  mills  manufacturing  that 
line  have  ample  capacity  to  fill  all  needs.  Wire  rods  are 
scarce,  and  hold  their  price  at  a  trifle  below  the  foreign 
offering.  The  mills  are  pressed  to  their  utmost,  and  not 
a  little  difficulty  is  experienced  In  securing  raw  material. 
The  sheet  market  is  very  strong,  and  points  to  a  probable 
advance  In  official  prices  within  a  short  time.  In  spite  of 
llie   fact  that  the  rail  trade  is  Ldnsidcrribly  taxed  there  is 
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for  merchant  pipe  have  fallen  off  slightly  but  the  mills 
are  fully  occupied  with  work  at  the  present  time,  and  tlie 
near  future  holds  prospect  of  many  good  orders. 

The  Louisiana  Purchase  Exposition. 

The  formal  dedication  of  the  Louisiana  Purchase 
Exposition,  at  St.  Louis,  Mo.,  took  place  April  30th, 
although  the  Fair  proper  will  not  be  opened  till  next 
year.  While  comparatively  little  of  the  work  is  as 
yet  completed,  It  is  possible  to  give  at  this  time 
a  few  Items  of  interest  concerning  the  engineering  work. 
The  grounds  will  cover  a  site  of  some  1,200  acres, 
or  nearly  twice  the  area  devoted  to  the  Columbian 
Exposition  at  Chicago  In  lt<93.  Of  this,  two-thirds  was 
supplied  by  the  city  in  the  form  of  the  western  half  of 
Forest  Park,  The  remainder  of  the  ground  was  leased 
from  the  Washington  University,  and  upon  this  several 
large  permanent  buildings  have  been  or  will  be  erected, 
which  at  the  end  of  the  Fair  will  revert  to  the  University. 
Among  these,  the  main  or  Administration  Building  accom- 
modates the  Division  of  Works  and  the  Department  of 
Civil  Engineering  in  the  two  wings. 

Steam  for  power  purposes  will  be  furnished  by  boilers 
of  various  domestic  and  foreign  makes,  ranging  from 
150  h.p.  to  1,000  h.p.,  some  using  forced  and  some 
induced  draft,  while  others  will  burn  fuel  gas  furnished 
by  producers  on  the  grounds.  The  power  plant  will  he 
at  the  west  end  of  the  Machinery  Building,  and  will 
consist  of  four  steam-driven  generators  with  an  aggregate 
capacity  of  8,000  kilowatts  or  10,700  h.p.  In  addition 
6,000  kilowatts,  or,  if  necessary,  7,500  kilowatts,  may  be 
obtained  from  a  local  power  plant,  bringing  the  total 
available  horse-power  up  to  20,770,  The  exhibition 
plant  in  the  building  will  also  supply  a  varying  additional 
amount  of  never  less  than  5,000  h,p.  The  current 
supplied  from  the  main  plant  will  be  of  the  three- 
phase  alternating  form  at  25  cycles  and  6,600  volts,  and 
will  be  controlled  from  a  huge  switch-board  arranged  on 
a  gallery  extending  across  one  end  of  the  Machinery 
Hall,  For  Illumination  about  15,000  kilowatts  will  be' 
required,  of  which  7,000  will  be  utilised  In  the  interiors 
of  the  buildings  and  8,000  on  the  grounds  and  exteriors. 
Probably  the  most  spectacular  feature  of  the  exterior 
illumination  will  be  that  proposed  for  the  cascades, 
whereby,  by  means  of  special  apparatus  behind  the 
cascades,  various  coloured  lights  will  be  thrown  on  the 
falling  sheets  of  water.  For  the  distribution  ol  current 
about  the  grounds  some  100  miles  of  electric  wire  ducts 
will  be  used. 

The  scheme  for  Intramural  transportation  is  not  yet 
fully  decided  upon.  The  most  favoured  plan  makes  use 
of  an  electric  system  consisting  of  a  main  belt  line 
skirting  the  grounds  with  two  loops  to  most  effectively 
serve  the  greatest  area.  Part  of  the  track  will  be  a 
surface  line  with  a  fenced  right  of  way,  while  the  re- 
mainder will  be  borne  on  an  elevated  structure  and 
screened  artistically  to  mal;e  It  as  Inoffensive  as  possible 
to  the  landscape.  It  will  be  a  third  rail  system  with 
standard  types  of  motors  so  that  they  may  be  used  for 
street  or  elevated  railway  service  after  the  Exposition  I- 
over,  and  will  Include  about  six  miles  of  single  track. 
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investi.a.Ttcd  this  subject  during  a  recent  tnur  of  study  and  inspection 
Many  of  the  original  illustrations  are  reproduced  by  the  courtesy  of 


IX  the  history  and  development  of  the  Continuous 
Rolling  Mill  it  seems  that  France,  America,  and 
England  have,  in  the  order  named,  added  their  contribu- 
tions to  the  solution  of  a  problem  which  is  now,  and  is 
still  more  destined  to  become,  one  of  paramount 
importance  to  the  steel  manufacturing  industry.  It 
is,  however,  to  Great  Britain  that  the  honour  of  the 
first  really  workable  continuous  mill  belongs,  while 
America  may  rightly  claim  to  have  developed, 
completed,  and  modified  the  British  invention  nito 
what  we  to-day  understand  as  a  Modern  Contmuou;, 
Rolling  Mill. 


THE     FIRST     WORKABLE     MILL. 


Ihe 


s  achieved  by  the  late  Mr.  Geo.  Bed.son, 
of  Manchester,  of  whom  Mr.  C.  H.  Morgan  says — 
"  He  first  made  the  mill  go."f  Bedson  mills,  more  or 
less  modified,  are  yet,  I  understand,  in  operation  in 
various  places  in  England.  The  Bedson  rod  mill 
opened  the  way  to  the  use  of  heavier  billets,  that  is, 
longer  wire  rods,  than  it  had  been  possible  or  practicable 
to  roll  on  the  Belgian  mills.  The  English  mill  was, 
however,  complicated,  as  it  required  alternate  pairs 
of  rolls  to  be  placed  vertically  and  horizontally.  This 
change  in  position  required  two  separate  systems  of 
gears  and  made  the  mill  inaccessible.  It,  therefore, 
was  left  for  Mr.  Morgan  to  place  in  one  horizontal 
plane  all  the  gearing  and  all  the  rolls  of  his  first  mill, 
I'hich  was  also  the  first  of  the  modern  type,  and  which 
was  designed  and  built  by  him  in  1878,  at  the  works 
of  the  Washburn  and  Moen  Manufacturing  Company,  at 
Worcester,  Mass.  In  order  to  give  to  the  billet  working 
pressures  at   various  angles  and    from  different  sides 
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twist  guides  were  introduced  between  some  of  the  roll 
stands,  by  which  the  metal  was  turned  go  degrees  before 
entering  the  following  pass. 


PRODUCTS. 


The  continuous  system  of  rolhng  carries  with  it  a 
limitation,  which  increases  with  the  lack  of  skill  of  the 
roller.  The  reduction  of  the  metal  in  these,  as  in  other 
mills,  is  principally  caused  by  the  pressure  of  the  rolls  ; 
but  in  order  to  ensure  against  overfeed,  it  is  customary 
in  the  continuous  mill  for  the  roller  to  so  adjust  the 
rolls,  that  a  certain  shght  stretch  or  tension  per- 
manently exists  in  the  bar  between  each  |i,iir  ..I  r,,lls. 
This  stretch  measured  in  percentage  is  sill, ill,  Imt  11  m.iy 
slightly  reduce  the  section  of  the  bar.  [Ik-  Kii.]<  dt 
this  small  stretch  at  each  extreme  end  of  the  bar  leaves 
a  couple  of  feet  of  the  first  and  last  ends  slightly  larger 
in  section  than  all  the  intervening  part.  This  is 
particularly  the  case  in  rolling  very  small  sections 
which  would  buckle  with  the  slightest  overfeed.  When 
rolling  larger,  hence  stiffer,  sections,  this  precaution  of 
adjusting  the  rolls  for  stretching  is  unnecessary.  In 
rolling  billets,  a  careless  roller  may  even  have  push 
instead  of  stretch.  Pushing  between  the  rolls,  of 
course,  leaves  each  short  end  slightly  small  instead 
of  large. 

The  purely  continuous  mill,  as  at  present  designed, 
is,  therefore,  principally  useful  in  the  preparation  of 
products  or  sections  which  may  afterwards,  if  necessary, 
be  finished  in  separate  looping  mills  or  drawn  through 
dies.  Billets  and  wire  rods  are  to-day  the  principal 
products  from  the  continuous  mills,  but  great  success 
has  also  been  achieved  in  using  this  simple,  automatic 
process,  which  renders  the  crop  waste  very  small,  for 
the  production  of  smaller  finished  sections  in  long 
lengths.  In  the  United  States  cotton  ties  are  largely 
and  most  economically  produced  in  purely  continuous 
mills.  At  the  Illinois  Steel  Comjiany's  works  at 
Johet,  111..  I  saw  a   lo-in.  continuous    mill,  which    had 
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running  fifty-five  revolutions, 
indicates  about  2,000  h.p.  when 
taking  billets  from  the  blooming 
mill  without  reheating),  and 
parallel  with  the  axis  of  the 
mill.  The  practice  mainly  in 
use  in  America  is  to  furnish 
ihf  steel  to  the  soaking  pits 
'  if  the  blooming  mill  in  ingots 
weighing  from  two  tons  to  3^ 
tuns.  The  soaking  pits  are  of 
ilif  ordinary  Pittsburg  type. 
1  ach  pit  having  four  holes,  each 
I  1l  holding  four  ingots.  Tlie 
n^  >t  is  broken  down  on  a 
1  \  ersmg  blooming  mill  into  a 
i  illet  4  in.  by  6  in.,  or  3i  in. 
I  \  -  m.  in  section.  In  passing 
ni  the  mill,    the   forward    or 

I  tnd  of  this  billet  is  cut  off 
I    hydraulic    shear,    and  the 

Ikt  IS  then  in  its  entirety, 
uithout   reheating,  advanced  to 


an  average  record  of  over  iSo  tons  per  day  ofvlr-in. 
square  spike  bars  of  uniform  sharp-cornered  section 
and  free  from  end  fins.  These  bars  were  afterwards 
manufactured  into  railroad  spikes  in  the  company's 
own  works. 

The  best  arrangement  for  rolling  a  large  range  of 
merchant  sections  (squares,  rounds,  flats,  crosses  or 
light  angles)  has  been  found  to  be  a  continuous  mill . 
followed  by  a  certain  number  of  Nt.niils  ..1  imishing 
rolls  placed  singly  or  in  trains,  thii'u^li  !■  In,  h  i!ic  bar 
is  repeated,  and  in  which  it  is  given  n,  .1,  ,  ui.ii.  ,  nnish 
section.  Such  mills  have  during  tlie  last  three  years 
come  into  extensive  use. 

The  modern  continuous  mills  may  be  divided  into 
three  classes — billet  mills,  wire  rod  and  cotton  tie 
mills,  merchant  bar  and  light  angle  mills.  None  of 
these  mills  owe  their  economy  or  their  productive 
capacty  entirely  to  the  roll  train  itself,  but  also,  and 
largely  to  the  ingenious  accessories,  which  form,  ami 
must  form,  an  important  part  of  such  a  plant,  ni 
order  to  pre])are  and  take  care  of  tlic  ravudlvtinrsliid 
product. 

I.-THE    CONTINUOUS    BILLET    MILL. 

Ihe  continuous  billet  null,  fig.  i.  consists  of  from  six 
to  twelve  pairs  of  rolls  placed  tandem,  but  close  to 
each  other.  Between  every  other  pair  of  rolls,  twist 
guides  serve  to  turn  the  advancing  steel  an  angle 
of  go  degrees.  The  rolls  are  driven  through  spindles 
and  steel  pinions  by  a  series  of  bevel  gears  so  propor- 
tioned that  the  speed  of  each  succeeding  pair  of  rolls 
will  lake  up  the  elongation  of  the  bar  of  metal  produced 
by  the  preceding  pass.  .Ml  of  tliese  gears  are  driven 
from  one  sliaft  directly  cou|)k-d   to  the  engine  (uhicli. 


1  II  I  1  1    Mill  this   at    a  relatively  slow  speed. 

It  leaves  the  last  ]iass  as  a 
billet  I  J  in.  square,  600  to  1,000  feet  long,  running  witli 
a  velocity  of  500  ft.  per  minute. 

No  machinery  previously  devised  in  the  form  of 
shears  or  saws  would  have  been  able  to  cut  this  bar 
while  in  motion,  or  to  cope  with  the  tonnage  produced. 


THE 


'  FLYING     SHEAR.' 


It   remained    for   the   "  Flymy   Shear."   invented   by 
Mr.  \'.  E.  Edwards,  of  Worcester,  Mass.,  to  solve  this 
problem.     This  shear  is  shown  by  fig.    2.    It   consists 
ill  principle  of  an  upright  frame  pivoted  at  its  lower 
end.  and  carrying  near  the  top  the  lower  shear  knife. 
Fastened  to  a  slightly  inclined  pair  of  links,  also  pivoted 
at  their  lower  end,  and  to  the  same  bedplate  as  the 
upright    frame,    is    the    upper    shear    knife,    which  is 
hinged  to  a  crosshead,  guided  in  a  groove  in  the  first- 
mentioned   vertical  frame.     If   this   vertical   frame   is 
pulli'd  forward,  the  inclined  links  will  drag  the  u]  i  • 
slic.ir  liiufe  downward  until  it  engages  with  the  1, 
knilc,  wlien  a  bar  advancing  between  the  shear  kn 
would    immediately   be   cut.     The   shear    then    ^i^ 
having  reached  the  end  of  its  stroke,  but  the  on-cmi 
bar   continues   its   uninterrupted   motion   and   quM 
])ushes  the  hinged  upper  knife  out  of  the  way.   1 
allowing  the  .shear  to  .slowly  return  to  its  first  posii: 
In  order  to  make  this  shear  successful,  it  was  nec< - 
to  design   a  contrivance  which   would  at   the  jn' 
moment   drive    the   vertical   frame   forward   witli 
same  velocity  as  that  of  the  advancing  bar,  and  al  ■ 
find   means   for  promjitly   returning   the  shear   \" 
original    position.     This    double    object    was    an  • 
plished  by  special  steam  or  hydraulic  cylinders  • 
Irollcil  liy  a  trigger  or  electric  contact.     The  actiin 
the    c\lMider    is    regulated    with    such    accuracy    ih.t 
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tlie  time  from  the  moment  the  bar  strikes  the  trigger 
or  electric  contact  until  the  cut  has  been  completed  may 
be  controlled  and  known  to  within  two-hundredths  of 
one  second,  and  the  length  of  the  cut  billets  to  within 
I  iUi     Even    this    slight    variation   is   largely    due    to 


ng  temperatures  of  the  steel  and  to  uneven  speed 
i;ine.  Indicator  diagrams  have  been  taken  which 
,  with  unquestioned  accuracy,  the  time  occupied 
ich  part  of  the  movement  of  this  "  cut  in  transit." 
e  "  Flying  Shear  "  has  made  it  possible  to  cut 


billets  to  any  length  from  12  ft.  upwards,  and  to  handle 
a  steel  bar  several  hundred  feet  long  within  a  space  a 
few  feet  wide,  and  only  about  10  ft.  longer  than  the 
billet  which  is  being  cut  from  it.  After  dropping  from 
the  shear,  the  billets  advance  on  rollers  to  the  assem 
Wing  or  "  skew  roll  "  table.  In  order  to 
arrange  this  stream  of  billets  into  a  neat 
bunch,  preparatory  to  pushing  them  out 
on  to  the  hot  bed,  the  driven  rollers  of  the 
table  are  set  at  an  angle.  The  billets  are, 
therefore,  driven  forward  against  an  end 
stop,  and  broadside  against  a  side  straight 
edge,  thus  automatically  and  neatly 
grouping  themselves  side  by  side.  An 
8,000  lb.  ingot  gives  thirty-five  ij-in.  by 
30-ft.  billets,  and  makes  a  bunch  about  five 
feet  wide.  Between  the  consecutive  billets 
there  is,  of  course,  no  delay,  but  between 
the  consecutive  ingots  there  is  generally 
a  clearance  of,  say,  fifteen  seconds.  This 
allows  time  for  pushing  the  bunch  out  on 
to  the  cooling  bed  by  means  of  the  side 
straight  edge,  which  is  driven  from  a 
motor  by  a  pair  of  wire  ropes.  At  the 
end  of  the  cooling  lic.l  llir  i  ■  iM  Ijillets  are 
dropped  into  ■■  r  "  -!i.i|"il  Ir.mies  placed 
on  a  weigh  bridge.  Iw..  iliain  slings  are 
placed  around  the  billets,  which  are 
handled  in  units  of  from  ten  to  fifteen  tons 
by  an  overhead  crane,  and  loaded  on  cars 
f.ir  sh]|>iiitnt  .ir  carried  to  the  charging 
t.ibl.-  c,i  tin-  linn, ices  of  the  finishing  mills, 
as  llii-  cj-,c  iiia\-   require. 

The  billet  mill  consists,  generally,  of 
rolls  of  from  14  in.  to  16  in.  diameter. 
The  first  rolls  are  made  somewhat  smaller 
in  diameter  than  the  later  ones,  so  that 
when  the  roll  is  worn  out  it  may  be  re- 
dressed and  placed  in  the  second  pass 
ahead  of  the  one  in  which  it  has  previously 
been  serving.  A  considerable  economy  in 
the  consumption  of  rolls  and  in  roll 
turning,  is  hereby  effected.  The  roll 
housings,  which  rest  on  one  common  shoe 
or  bedplate,  are  made  of  strong  charcoal 
iron.  The  adjustment  of  the  rolls  is  made 
by  means  of  wedges,  not  by  screws.  The 
steel  pinions  are  run  in  oil  in  hermetically 
closed  housings.  A  mill  of  nine  stands 
of  rolls  will  reduce  from  900  to  i,Soo  tons 
of  4-in.  by  6-in.  blooms  into  li-in.  billets 
in  twenty-four  hours.  Including  every 
man  in  any  way  connected  with  the  mill, 
the  number  of  workmen  required  is  ten 
per  shift,  out  of  whom  only  the  roller 
and  engine  driver  need  to  be  specially 
trained  for  their  positions. 

Owing  to  hghtness  of  parts,  low  speed,  continuity  of 
stresses,  and  freedom  from  shocks,  the  wear  and  tear 
in  this  class  of  mills  is  very  light.  Repair  charges  are 
low.       The   continuous   system   is,    therefore,    rapidly 
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becoming  a  favourite  means  for  production  of  the 
smaller  billets  now  largely  taking  the  place  of  the  4-m 
bv  4-in  section  hitherto  used  as  the  commercial  billet 
in  the   L'cited  States  and  rolling  mill  men  are  again 


Page's   Magazine. 


section  billet  are:- (i)  Economy  ni  handUn.. 
12)  Facility  for  inspection.  (3)  Economy  in  reheat.n, 
4  Uniformity  of  heat  conditions,  makmg  .. 
practicable  to  roll  long  lengths.  (5)  Economy  m 
rolling.  .       ,  .,,   , 

The  cost  of  a  continuous  i4-"i-  l^i'^^t 
mill  with  feed  roller  table,  shears,  delivery 
roller  table,  liot  bed,  crane,  gearing.  2,000- 
hp  compound-condensing  engine,  boilers, 
pumps,  and  building  may  be  estimated  at 
?  from    £2^,000    to     ;£50,ooo,   depending  on 

location,  completeness    of  appliances,    wd 
time  of  construction. 

A    continuous    billet    mill    will    make    a 

yearly  average  of  ninetv-eight  per  cent,  of 

cut  billets,  from  4-in-  by  0-in.  blooms.    In 

the  rnited  States,  the  cost  of  rolling  these 

small  billets  may  be  estimated  from  is.  3d- 

;  to  IS.  6d.  per  ton,  including  allowance  for 

interest    and    depreciation.     The  fact  that 

1  such  firms  as  the  Carnegie  Steel  Company- 

:  lones  and  I.aughUn  Steel  Company.  Nationa 

:  ■meel    Company,  Republic  Iron    and    ^teel 

C.Miipany    and    Dominion   Iron   and    Steel 

-  (omp.iny,  and  many  others  have   installed 

^'  7        u.utinuous  mills   of  large    capacity  is  the 

5   ^         brst   proof  of    their  commercial  and  techni- 

^   r         cal   success. 


II      THE  CONTINUOUS  WIRE  ROD  AND 
COTTON  TIE   MILLS. 

WIRE     ROD     MILLS. 

•|hf  Belgian  mill,  as  compared  with  con- 
t,n,i..us  mills  of  these   later  years,  has  only 
one  advantage,  as  far  as  I  can  judge— that 
of  low  first  cost  of  installation.     The  draw- 
backs    on    the    other    hand,    arc     (a)    the 
impossibility  of  rolling  long  lengths  of  rods  ; 
(b)  extra  use  of  severe  manual  labour  ;    (( ) 
excessive    consumption   of  power,    that  is 
steam  fuel  :  (rf)  variable  heat  treatment  -l 
steel    the    lirst    and   last   ends   of   th.-   . 
k-aviu"  the  finishing  rolls  at  widely  dill., 
temperatures,    causing  a   variation  m  I-. 
lu.ss  or   ••  temper,"   and  also  in  dimen-- 
both  of  which  irregularities  are  positi< 
irlt    in    wire-drawing    departments,    \v  1 
11. .,1  ■,„,l   liion    rolled  roiU    .in 


mi 


returning  to  the  smaller  sizes  of  billets,  which  we  in 
England  have  never  ceased  to  recognise  as  the 
proper  raw  material  from  which  to  finish  steel  oi  sma 
..,.,,„„.       S„m,-    of     the     advant.iyos     of     the    small 


llie  markel  in  Ihe  bnited  Slates  1- 
slructed  \>y  the  Morgan  Consti"' 
Compaiiv.  and  is  the  outcome  of  tl; 
1,",„,-  years  ol  unceasing  study,  ob- 
uon.  and  improvement.  The  mill  cor 
,,1  two  Uaiiis  of  continuous  rolls. 
,  ','r-iui      rece'ives      the     ij-in.    square    1 

■,    .  /     .,.        The    forward     end    of     thi> 
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is  cropped  in  a  flying-shear  after  leaving  the  roughing 
train,  and  passes  through  a  tube-shaped  guide  into  the 
first  pass  of  the  eight  continuous  stands  of  lo-in. 
finishing  rolls.  The  mill  may  roll  one  single  wire 
rod  at  a  time,  or  two  wire  rods  side  by  side.  The  action 
.should  be  continuous,  a  fresh  billet  entering  the  mill 
within  6  in.  of  the  rear  end  of  the  previous 
liiliet.  The  housings  are  placed  on  con- 
tinuous bed  plates.  The  adjustment  of 
the  rolls  is  made  by  wedges.  The  rolls 
for  each  pass  are  gradually  somewhat 
increased  in  diameter  towards  the  finishing 
pass,  the  rolls  for  whicli  are  generally 
turned  with  twenty-four  grooves,  all  of 
which  can  be  used,  one  after  the  other, 
until  the  whole  surface  of  the  roll  is  worn 
•  lut.  Not  until  then  is  it  necessary  to 
cliange  rolls.  The  worn-out  finishing 
roll  may  be  re-dressed  and  used  in  the 
tliird  pass  from  the  last,  afterwards  in  the 
fifth  pass,  and  then  in  the  seventh.  In 
the  same  way,  the  rolls  in  the  roughing 
train  may  from  time  to  time  be  re-turned 
and  used  in  the  previous  roughing  passes, 
riie  high-speed  rolls  are  driven  through 
sphidles  from  machine-cut  steel  pinions 
running  in  oil  in  hermetically  closed 
housings.  Both  trains  are  driven  by  one 
engine,  which  should  have  a  capacity  of 
1,000  i.h.p.  for  one  strand,  or  1,600  i.h.p. 
for  double  strands.  The  pinions  of  the 
roughing  train  are  turned  by  direct 
gearing  from  the  engine  shaft,  while  the 
finishing  train  is  usualK  diiMn  l.y  two 
leather  belts,  one  rnliiiL;  on  i,i|i  ,,1  the 
other.  Each  belt  drnr-,  um.  imiIItn;,,  and 
each  pulley,  by  a  nest  ol  cylindrical 
gears,  drives  two  stands  of  rolls. 

The  billets  arrive  from  the  billet  mill 
in  bundles  of  from  ten  to  fifteen  tons, 
held  together  by  two  sling  chains.  Tliey 
measure,  as  a  rule,  30  ft.  in  length,  witli 
a  section  of  ij  in.  square.  The  weight 
of  each  billet  should  for  best  economy  be 
not  less  than  300  lb. 

The  billets  are  automatically  fed  into 
a  Morgan  Continuous  Furnace  having  a 
suspended  roof.  The  furnace  (figs.  3,  4 
and  5),  is  an  integral  and  necessary  part 
of  the  rod  mill.  Its  bed  usually  measures 
32  ft.  by  20  ft.  It  slopes  towards  the 
hot,  or  discharging  end,  at  a  pitch  of 
2  in.  to  the  foot.  The  upper  part  of  the 
furnace  bed  consists  of  water  cooled 
pipes  or  "  skids  "  on  which  the  billets 
rest.  The  central  part  of  the  fur- 
nace bed  is  formed  with  tire-brick  ;  the  lower, 
the  hottest,  part  is  paved  with  magnesite  brick.  The 
roof  is  turned  in  three  arches,  each  having  about  7  ft. 
span.  The  hanging  skew  backs  for  these  arches  are 
^-upported  by  2-in.  double  e.xtra  heavy  pipes,   through 


which  water  is  Howling.  These  pipes  are  suspended 
from  steel  girders  resting  on  the  furnace  walls.  Special 
skew-back  bricks,  with  semi-circular  recesses,  are  placed 
over  the  pipe,  and  against  the  sloping|faces  of  these 
bricks  the  roof  arches  rest.  This  construction  lias 
been  in  use  since   1896,  has  proved  very  durable  and 


advantage  where  used 
over  a  large  and  wide  bed,  as  it  makes  it  possible  for 
the  roof  to  be  brought  as  closely  as  desired  to  the  bed, 
thus  securing  uniform  heating  of  the  30-ft.  billets. 
Above  the  arched  and  refractory  roof   a  hollow  space 
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is  formed  by  a  second  roof  of  corrugated  iron,  covered 
with  sand.  At  the  lower  end  of  the  furnace,  air  is 
admitted  into  this  space,  whence  it  is  drawn  by  an 
exhaust  fan.  After  passing  through  this  fan,  tlie  air  is 
returned  to  the  space  under  the  bed  of  the  furnace. 
Here  it  passes  through  a  stove  built  of  fire-clay  pipes, 
around  which  the  products  of  combustion  from  the 
furnace  play  on  their  way  to  the  smoke  stack.  The 
air  is  finally  led  under  the  bottom  of  the  furnace  into 
the  fourteen  air  ports  ;  each  port  being  about  4^  in. 
square,  and  controlled  by  its  own  valve.  The  gas 
enters  through  fourteen  gas  ports,  9  in.  by  1 3^  in.  in 
size,  each  controlled  by  its  independent,  water-cooled 
slide  valve.  The  gas  is  delivered  into  these  ports 
through  short  flues  directly  from  the  adjacent  gas 
producers,  which  will  be  described  later. 

The  draught  is  entirely  regulated  by  the  exhaust 
fan.  The  smoke  stack  is  simply  a  Hue  for  conveying 
the  products  of  combustion  out  of  the  building.  The 
billet  is  delivered  at  the  upper  corner  of  the  furnace  on 
rollers.  At  this  point  it  is  gripped  between  two 
pinching  feed  rollers,  which  are  placed  flush  with 
the  inside  of  the  furnace  wall.  These  may  be  driven 
electrically  or  by  belting.  When  the  billet  has  been 
carried  through  these  rollers,  it  is  fairly  within  the 
furnace.  A  steam  cvlimler  fastened  to  the  furnace 
binding  on  tlie  upiK-r,  d'ld  side  of  the  furnace  turns  a 
longitudinal  shall  wIiilIi  is  armed  with  five  levers 
working  push  bars  which  enter  into  the  interior  of  the 
furnace.  By  raising  the  piston  of  this  steam  cylinder, 
the  push  bars  will  be  made  to  advance,  pushing  the 
billet  forward  about  three  inches.  A  new  cold  billet 
can  now  be  entered  between  the  pinching  feed  rollers 
and  run  into  the  furnace.  The  two  are  then  advanced 
another  step  by  the  pushing  device.  In  this  manner 
the  furnace  bottom  is  gradually  covered  by  one  con- 
tinuous layer  of  i}-in.  billets.  As  they  advance, 
these  billets  come  intojzones  of  higher  temperature, 
and  are  gradually  and  uniformly  heated  until  they  arrive 
at  the  bottom,  or  hot,  end  of  the  furnace,  thoroughly 
soaked  and  ready  for  rolling.  The  rod  mill  furnace 
contains  about  120  billets,  and  can,  without  forcing, 
deliver  100  heated  billets  per  hour.  As  long  as  the 
billets  arrive  at  the  mill  fairly  straight,  the  heating 
process  is  nearly  automatic,  one  man  feeding  the 
furnace,  another  discharging  the  billets  into  the  mill. 
The  heater  controls  both  furnace  and  gas  producers. 
The  working  of  the  latter  is  indicated  by  gauges  fastened 
to  the  furnace  binding,  close  to  the  gas  and  air  valves. 
Close  to  these  gauges  are  valves  regulating  the  steam 
pressure  used  on  the  j^rtiducers. 

'1  he  dohvcry  "f  the  billet  from  the  furnace  into  the 
roughing  rolls  is  elfected  by  a  second  pair  of  drisen 
pinching  rolls.  Between  these  is  entered  a  push  bar, 
the  forward  end  of  which  is  placed  against  the  rear  end 
of  the  billet.  By  pressing  the  rolls  together  against  the 
push  bar,  the  drawer  forces  the  hot  billet  forward 
through  a  small  door  directly  into  the  first  pass  of  the 
mill. 

The  Morgan  Gas  Producers  (fig.  5)  are  built  in  two 
sizes,   S  ft.   and    10  ft.   in   diameter.     Tlieir  design   was 


prompted  by  the  absolute  importance  of  supplying  f'ir 
the  continuous  furnace  a  gas  uniform  in  composition, 
temperature,  and  quantity.  In  the  ordinary  producer.  ,1 
quantity  of  coal  is  periodically  dropped  in  a  pile  int'  ■ 
the  producer.  As  this  coal  is  being  heated,  the  light 
hydro-carbons  and  water  contained  in  it  are  quickh 
expelled  in  a  flow  of  rich  but  cold  gas.  These  product  - 
having  departed,  the  percentage  of  carbonic  o.xide  an 
acid,  which  are  the  products  of  combustion  of  tli 
carbon  in  the  coal,  greatly  increase  in  the  gas,  which, 
therefore,  entirely  changes  its  character  and  com- 
position within  a  few  minutes. 

To  obtain  the  necessary  uniformity,  a  special  rotating 
feed  device  has  been  designed,  which,  driven  from  an 
overhead  countershaft,  automatically  discharges  and 
spreads  a  certain,  constant  quantity  of  coal  over  the 
entire  surface  of  the  producer.  This  feed  can  be 
adjusted  to  run  faster  or  slower  without  altering  the 
regularity  and  continuity  and  distribution  of  the  feed. 
It  has  further  been  found  necessary  to  abandon  the 
square  form  of  hearth,  still  a  bad  feature  in  many 
favourite  designs  of  producer,  and  to  adopt  throughout 
a  circular  section,  in  the  centre  of  which  the  mixture  of 
air  and  steam  is  introduced  through  an  inverted  tuyere. 
The  steam  pressure  usually  varies  from  6  lb.  to 
10  lb.  per  square  inch,  and  is  under  full  control  of  the 
heater  in  charge  of  the  furnace.  The  gas-man's  re- 
sponsibility is  hmited  to  keeping  his  fuel  bed  and  ashes 
of  proper  depth. 

The  thickness  of  the  layer  of  ash  and  coal  in  the 
producer  has  a  great  influence  on  the  composition  of  the 
gas.  The  best  effect  is  obtained  when  ashes  reach  a  Une 
3  ft.  or  thereabouts  above  the  central  tuyere,  and  are 
covered  with  a  2  ft.  6  in.  layer  of  coal  in  various  stages 
of  combustion.  A  number  of  inspection  holes  piercing 
the  shell  and  lining  are,  therefore,  arranged  at  intervals 
around  the  producer  at  a  level  3  ft.  above  the  mouth 
of  the  tuyere,  or  in  the  plane  where  the  coal  ought  to 
be  completely  consumed.  By  periodically  removing 
the  ashes,  so  that  the  bottom  layer  of  coal  reaches  the 
level  of  the  inspection  holes,  the  desired  quantity  of  ash 
may  be  left  in  the  producer.  The  heated  ashes,  through 
which  the  mixture  of  air  and  steam  must  pass  bcl<.n- 
coming  in  contact  with  the  fuel,  act  as  a  sort  of  cim 
tinuous  regenerator,  saving  the  heat  left  in  the  ,1 
at  the  same  time  as  the  action  of  the  steam  server  1 
disintegrate  the  chnkers  which,  when  bad  coal  is  u- 
so  greatly  embarrass  the  operation  of  our  ordm.n 
producers.  The  average  composition  of  the  gas  il' 
livered  by  the  Morgan  producer  is  as  follows  : — 
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As  a  defiriite  record  ol  the  performance  of  the  com- 
bined Morgan  Producer  and  Furnace,  it  may  be  stated 
that  the  average  quantity  of  fuel  used  for  lieating 
one  ton  of  cold  ij-in.  billets  for  the  rod  mill  at  Grand 
Crossing  Tack  Company's  works  at  South  Chicago 
during  the  year  1902,  was  less  than  1501b.  The  coal 
used  was  of  the  average  Illinois  quality,  which  in 
ordinary  producers  gives  a  great  deal  of  trouble  from 
the  accumulation  of  clinkers.  I  examined  the  T~h 
pile  at  these  works  and  found  no 
clinker  larger  than  a  man's  list. 

\\  hen  the  drawer,  by  means  of 
his  pinching  rolls  and  the  square 
pushing  bar  gripped  between  them, 
has  pushed  the  hot  billet  through 
the  delivery  door,  it  enters  directly- 
through  a  "  V  "  shaped  guide 
into  the  first  pass  of  the  roughing 
train,  which  is  placed  close  up 
against  the  wall  of  the  furnace 
(lig.  7).  The  billet  advances 
through  the  following  passes,  and 
through  alternately  straight  or 
twisted  guides  at  an  increasing 
velocity,  until  it  leaves  the  sixth 
pass  in  the  form  of  a  4 -in.  square 
bar,  which  is  cropped  in  a  flying 
shear,  so  that  the  bar  will  invari- 
ably present  a  clean  entering  >end 
at  the  first  of  the  eight  finishing 
passes  through  which  it  succes- 
sively and  automatically  advances. 
The  velocity  of  the  rod  leaving  the 
mill  is  about  2,000  ft.  per  minute. 
The  time  recjuired  for  passing  the 


(list  end  of  the  billet  through  the 
fourteen  passes  is  only  about 
fifteen  seconds,  during  which  the 
rapid  reduction  from  i}-in.  square 
to  No.  5  wire  rod  has  taken  place. 
The  amount  of  mechanical  work  so 
rapidly  expended  on  the  small 
quantity  of  steel  has  the  effect  of 
heating  the  same  nearly  as  much 
as  the  flood  of  cooling  water  on 
the  rolls  lowers  its  temperature,  so 
that  the  rod  leaves  the  mill  at  a 
heat  only  slightly  less  than  that 
at  which  the  billet  entered  the 
first  pass.  In  the  furnace  the 
heating  has  been  so  gentle,  and 
tlie  atmosphere  so  reducing,  that 
no  slag  is  formed  and  very  little 
oxidation  has  taken  place.  Some 
scales  which  cover  the  billet  when 
they  reach  the  factory  will  be 
found  lying  dry  on  the  magnesite 
lirick  at  the  lower  end  of  the 
furnace,  whence  they  may  be 
"*"''■'*■  periodically    scraped    off    and    re- 

moved. In  passing  through  the 
mill,  the  rod  is  for  the  greater  part  of  the  time, 
running  through  guides,  or  under  water  with  which 
the  rolls  are  being  sprayed.  The  oxidation  during 
the  time  of  rolling  is,  therefore,  brought  down  to  a 
minimum  To  protect  the  rod  from  oxidation 
after  leaving  the  mill  it  is  led  through  a  pipe  some 
qo  ft  long  through  which  water  is  continually  flowing 
(h5  '^)  In  this  the  rod  is  rapidly  cooled,  without 
bem.,     cxpisLil     to    tlie     (}\\„eu    of    the    atmosphere 
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until    Its     temperature     is    reduced     lielow    the    point 
where  oxidation  takes  place. 

The  guiding  pipe  is  arranged  as  a  s-.vitcli  which  may 
convey  the  rod  to  either  of  two  Aut.iniiin  M..ii;aii 
Laying  Reels.  This  ingenious  inacluin  i,  ,ln,\Mi  l,\- 
fig.  9.  It  consists  of  a  bedplate  slopiuj;  at  aii  aiiyle  uf 
about  40  degrees  to  the  horizontal.  I'rotruding  above 
this  plate  is  a  stationary  centre  which  can  be  lowered 
by  a  steam  cylinder  below  the  face  of  the  plate.  In  a 
frame  resting  above  the  plate  is  supported  a  revolving 
inclined  radial  arm  or  conduit,  through  the  hollow- 
centre  of  w'hich  the  rod  passes  after  leaving  the 
cooling  pipe.  As  the  rod  is  issuing  from  the  nvoK'- 
ing  arm,  it  falls  on  the  plate  and  is  cniltil,  nimh  a^ 
a  sailor  coils  a  rope,  around  the  stalnaiarv  centre 
extending  above  the  sloping  bedplate.  The  two  reels 
are  kept  continually  revolving.  When  one  rod, 
which  from  a  300-!b.  billet  will  reach  a  length  of 
more  than  one  half  mile,  is  coiled  arouml  nel  Xd.  i , 
the  switch  tube  is  placed  in  comnnmn.ilicin  with 
reel  No.  2,  on  which  the  ne.xt  rod.  wliuli  >uillly 
follows  the  previous  one.  is  in  its  order  being 
coiled.  In  the  meantiiiie,  the  centre  of  reel 
No.  T  is  lowered  below  the  face  of  the  sloping 
plate.  The  coil  of  rods,  thus  liberated,  .slides  gently 
down  the  sloping  face,  and  lands  without  shock  on 
the  stationary  floor  of  the  rod  conveyor.  In  slots 
between  the  plates  forming  the  floor  of  this  con- 
veyor run  endless  Hnk  chains  from  which  prongs 
protrude,  which  extend  above  the  floor  of  the  con- 
veyor. The  hot  coil  of  rods  is  gripped  by  two 
of  these  prongs  and  earned  up  the  iiichiu'd  plain- 
of  the  conveyor,  out  nl  the  iiiiil  into  the  \ar.l  i.l  tin- 
cleaning  house. 

Wire   trucks,   riiniiiii"iin    lour    wheels    lillrduith 


r  Ikr  I  tarings,  and  so  placed 
th  it  only  three  wheels  at  one 
time  can  touch  the  floor,  are 
placed  at  the  end  of  the  con- 
venor The  truck,  shown  by  Ag- 
io is  designed  for  a  load  of  one 
ton  of  rods,  a  quantity  which  can 
be  handled  by  one  man.  .\s 
the  coil  leaves  the  end  of  the 
conve\or  it  drops  in  an  upright 
position  on  to  the  body  of  the 
w  aitmg  wire  truck  (fig.  1 1 ). 
One  coil  after  another  is  thus 
lut  mitically  deposited  on  the 
truck  until  the  same  is  filled 
with  lod  coils  standing  almost 
\  ei  ticdllv  side  by  side.  These 
coils  are  now  rapidly  inspected 
and  con%  eyed  into  the  cleaning 
house  where  they  are  pickled, 
cleaned  and  dried  reach-  for  the 
wire  drawing  mill. 

\cLOrding  to  personal  observa- 
tK  us    repeatedly    made     during 
^'  m\      trip       the    time    which    it 

requires  for  the  entire  billet 
through  the  mill,  from  the  moment  it  enters 
the  first  pass  till  the  300  lb.  coil  of  rods  slides  on 
to  the  conveyor,  averages  fifty-eight  seconds.  The 
nine  In. in  ihe  iiininent  w^hen  the  billet  enters  the  first 
nni^hnii;  ]iass  until  it  begins  to  coil  itself  on  the  reel 
IS  si.xteen  seconds.  Only  I';  of  the  billet  are,  there- 
fore, at  any  one  moment  actually  in  the  rolls,  and  at 
the  time  when  the  rod  reaches  the  reel,  I;  of  the 
billet  vet  remains  in  the  furnace.  It  is  thus  readily 
understood,  that  as  more  than  two-thirds  of  the  billet  are 
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either  in  the  furnace  or  on  the  reel,  no  cobble  need 
destrov  more  than  one-third  of  the  billet.  If.  as  some- 
times will  happen  in  any  mill,  a  mishap  should  occur 
during  the  rolling,  the  roller  immediately  drops  a 
chisel-like  shear  attached  to  the  first  housings  on  to  the 
billet  in  front  of  the  first  roughing  pass,  and  at  the  same 
time  the  ^-in.  billet  is  instantly  cut  by  the  flying 
shear  between  the  two  trains.  The  portion  of  the 
liillet  in  the  mill  is,  therefore,  run  out  partly  as  J-m. 
square  rod,  which  is  easily  handled  and  may  be  mer- 
chantable, and  partly  No.  5  wire  rod.  The  remaining 
portion  of  the  billet  is  brought  back  into  the  furnace, 
and  is  ready  to  be  rolled  when  the  cause  of  the  mishap 
lias  been  removed. 

It  has  been  found  in  practice  that  the  uniform 
heat  treatment  made  possible  by  the  continuous  " 
rolhng  keeps  the  rods  considerably  softer  than  those 
rolled  on  Belgian  mills,  where  the  first  end  is  run 
out  hot,  while  the  last  end  is  finished  at  the  lowest 
jiracticable  temperature.  This  limits  the  length  of 
rod  produced  by  the  Belgian  mill.  In  the  con- 
tinuous mill,  on  the  other  hand,  there  is  no 
technical  difficulty  in  rolhng  rods  of  any  length  ; 
but  the  300-lb.  billet  has  been  found  a  practical 
size   and    is,    the 


?tore. 


standard. 

Wire  rods  ; 
are  seldom  us 
material  for  wi: 


present  considered 


a  half-finished  product.  They 
as  such,  but  constitute  the  raw 
What  is  required  of  the  rod  mill 
is,  therefore,  to  produce  a  rod  which  lends  itself 
for  wire  drawing  without  unduly  wearing  the  dies. 
The  continuous  mill  in  which  each  pass  is  indepen- 
dent, and  which  may  be  watched  and  adjusteil 
during  the  process  of  rolUng,  lends  itself  admirably 
to  the  production  of  wire  rods. 

Irregularity  in  section   may  in  any   mill   be  due 
to  three  causes  : — 

(1)  Irregular  heating,  due  to  the  shortcomings  (.1 
the  heater. 

(2)  Irregular   rolling,     due     to   incompetence   of 
the    roller. 

(3)  Faulty  devices  and   macliinerv. 


The  first  and  second  of  these  are  local  causes, 
tlie  responsibility  for  which  devolves  on  the  man- 
agement. The  third  defect  has,  in  the  continuous 
mill,  been  as  much  as  possible  eliminated  by 
nearly  perfect  design  and  workmanship  of  the 
mill,  and  by  well-built  and  practical  devices  for 
adjustment  and  control.  If,  however,  a  certain 
irregularity  should  occur  in  a  continuous  mill,  the 
injurious  effect  of  the  same  is  largely  eliminated  by 
the  action  of  the  laying  reel.  For  every  time 
the  radial  arm  revolves,  the  rod  must  of  necessity 
be  twisted  one  turn.  The  irregularities  are,  there- 
lore,  distributed  around  the  surface  of  the  rod 
as  a  slow  spiral.  Instead  of  wearing  the  die  at  one 
side  only,  the  wear  will,  therefore,  be  distributed 
regularly  around  the  entire  circumference.  It  has 
been  found  possible  to  draw  a  No.  5  rod  rolled  by 
the  continuous  process  two  gauges  finer,  without 
annealing,  than  a  similar  rod  rolled  in  ordinary 
Belgian    mills. 


average  capacity  ot 


The  continuous  rod  mill  ha 
160  tons  of  No.  5  rods  per  twenty-four  hours,  when 
running  one  rod  at  a  time.  If  desired,  two  rodyiiiiay 
be  rolled  simultaneously  without  other  change  in  the 
mill  than  an  increase  in  the  number  of  reels,  engine  and 
boiler  ]iower. 

At  the  Sharon  Steel  Company's  works,  two  con- 
tinuous rod  mills,  placed  side  by  side,  produce,  when 
regularly  supplied  with  steel,  over  500  tons  of  rods  per 
day. 

In  lalniur.  the  mill  is  strikingly  economical.  The 
total    f.irce    eni])loyed    for   a    one-strand    rod    mill,  that 
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the  less  work  there  is  to  be  done- 
For  that  reason,  the  men  are 
tlioroughly  in  favour  of  keeping 
tlie  mills  in  good  condition  and 
lit  watching  all  details. 

The  roll  turning  for  a  continu- 
ous mill  producing  i6o  tons  per 
day  is  performed  by  one  man 
working  single  turn.  The  entire 
equipment  required  consists  of 
one  roll  lathe  proper,  and  one 
machine  lathe  for  dressing  roll 
necks. 

Costs  and  economies  are  local 
(juestions,  depending  on  price  of 
fuel,  price  of  labour,  cost  of  steel 
billets,  and,  not  the  least,  skill. 
inteUigence  and  attention  of 
'  'perators  and  management.  The 
■  iiitinuous  rod  mill  will,  with 
■jiiiid  stock,  produce  close  to  97 
|nr  cent  of  rods  from  i|-in. 
billets. 

The  entire  modern  rod  mill 
\ii\v  plant  is  contained  in  a  building 
75  ft.  to  80  ft.  wide  and  200  ft. 
to  220  ft.  long  (fig.  6).  At 
the  upper  end  of  this  building  is  placed  the  billet 
storage.  Below  this  follows  the  continuous  furnace 
with  its  accessories.  The  gas  producers  are  often 
placed  under  a  separate  shed,  built  alongside  the  mill 
building  and  adjacent  to  the  furnace.  At  the  lower 
side  of  the  furnace  follows  the  roughing  train,  flying 
shear,  and  finishing  train.  About  50  ft.  away  from 
the  finishing  pass,  near  the  lower  end  of  the  building, 
are  located  the  reels  and  the  rod  conveyor,  the  far 
end  of  which  extends  outside  of  the  building  into  the 
inspection  yard  or  cleaning  house.  Opposite  the  train 
is  placed  the  gearing,  belt  drive  and  engine,  together 
with  pumps,  air  compressor,  condenser,  and  feed  water 
heater.  At  the  lower  end  of  the  building  opposite  the 
reels,  is  placed  the  boiler  plant,  which  generally  consists 
of  Soo  nominal  h.p.  of  water-tube  or  cylindrical  return 
flue  boilers.  The  billet  storage  is  .sometimes  covered 
by  a  light  travelling  crane.  Over  the  mill  and  reels  is 
suspended  a  small  pneumatic  crane  of  sufficient  power 
to  lift  two  rolls. 

The  cost  of  a  complete  plant  in  the  United  States 
may  vary,  according  to  location,  completeness  and  time 
of  construction  from  /30,ooo  to  /40,ooo.  It  has  in 
every  case  pro\  eel  a  sound  ,iiid  \ery  [irolitalile  invest- 
ment. 

HOOP  MILL. 
The  wire  rod  train  may  be  used  for  rolling  hoops  and 
cotton  ties.  The  latter  are  j  in.  wide  by  No.  19  wire 
gauge  thick.  They  are  rolled  from  the  ordinary  ij-in. 
billet.  Only  four  stands  of  the  finishing  train  are  used. 
When  the  band  leaves  the  last  of  these  four  stands  it  is 
still  at  a  high  temperature,  and  as  delicate  as  wet  paper. 
It  is  now  run  through  an  o.scillating  distributor,  which 
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on   a   slowlv 

fig.   12,  on  \ 

broad  sides  of  the  cotton  tie 

with  other  metal.    This 


moving    conveyor   or   apron 
lich  the  loops  are  standing, 


shown  by 
0  that  the 
cool  without  contact 
ensures  the  beautiful, 
glossy  blue  oxide  finish,  which  is  considered  desirable, 
especially  for  hoop.  When  the  band  has  slightly 
cooled,  it  is  wound  up  into  soUd  coils,  which  are  placed 
on  a  reel  and  fed  through  a  continuous  revolving 
shear,  where  they  are  cut  into  required  lengths  of  about 
1 1  ft.  6  in.  if  cotton  tie,  or  any  desired  shorter  lengths 
for  hoops.  A  number  of  ties  are  then  packed  into  a 
bundle  and  buckled  together  by  means  of  clamps  made 
from  scrap  tie.  Cotton  tie  bundles  are  then  dipped  into 
a  vat,  coated  with  a  tar  composition,  and  leave  the  mill 
building  ready  for  shipment. 

I  pass  this  form  of  mill  with  a  brief  mention,  chiefly 
because  England  is  not  a  cotton  producing  country, 
and  because  we  could  hardly  expect  to  compete  with 
the  protected  hoop  and  tie  mills  in  America  in  fur- 
nishing this  product  to  the  planters  of  the  South.  The 
mill  is,  therefore,  of  little  direct  interest  t"  us. 


Thesf  mills  have  successfully  produced  small  rouiuls 
and  squares  in  merchantable  sizes.  Thus,  a  rod  mill  at 
the  Joliet  Works  of  the  Illinois  Steel  Company  is 
regularly  rolling  spike  bars,  which  are  converted  into 
railroad  spikes.  The  last  four  stands  of  the  finishing 
train  are  for  this  purpose  removed  and  replaced  by  a 
flying  shear  and  a  hot  bed,  on  which  the  spike  bars  are 
assembled,  and  whence  they  are  conveyed  to  the  adja- 
cent cooling  bed. 

THE     MERCHANT     MILL. 


nulls  at  the  Duqiiesne  Works  of  the  Carnegie  Steel 
Company.  An  idea  of  the  mill  will  best  be  conveyed 
by  a  description  of  this  plant. 

The  two  mills,  fig.  13  (lo-in.  and  i3-in.),  are 
contained  in  one  steel  building  Soo  ft.  long,  with  a  single 
span  of  200  ft.  Beyond,  and  at  one  end  of  this  building, 
is  placed  a  boiler  house  covering  twelve  Babcock 
and  Wilcox  boilers,  with  a  combined  capacity  of  3,000 
h.p.  The  boilers  are  fitted  with  coal  pockets,  elevators, 
and  distributors,  mechanical  stokers  and  ash  conveyors 
and  the  whole  is  a  good  specimen  of  an  up-to-date 
boiler  plant. 

The  lo-in.  mill  is  used  for  sections  from  |-in.  up  to 
|-in.  squares  or  rounds,  and  equivalents  in  flats.  The 
larger  13-in.  mill  will  roll  rounds  up  to  2-iVin.  squares 
and  equivalents,  and  has  also  successfully  rolled  2-in. 
by  2-in.,  2i-in.  by  2j-in.,  and  3-in.  bv  3-in.  angles,  from 
j-in.  to  f-in.  in  thickness. 

THE     10-INCH     MERCHANT     MILL. 
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I4  in.,  or  2-iu.  square 
l)ilkts.  111  ;..  It.  lengths  :  the  size  used  depending  on 
tlic  s.aK'ii  III  the  finished  bar.  The\-  are  transported 
fniiu  the  liilk't  department,  located  at  a  distance  of 
nearly  one  half-mile  from  the  bar  mills,  to  the  billet 
storage,  which  runs  the  entire  width  of  the  building, 
and  is  commanded  by  an  overhead  travelling  crane. 
The  billets  are  fed  into  a  Morgan  continuous  furnace  of 
the  ordinary  size,  and  leave  this  furnace  to  pass  through 
a  roughing  train  of  four  pairs  of  continuous  rolls.  The 
bar  is  then  run  through  six  passes  of  a  six-speed  finishing 
tram,  of  an  entirely  novel  construction.  It  consists 
of  si.x  stands  of  two-high  "  bull  heads,"  each  pair  of 
rolls  having  its  own  pair  of  pinions.     They  are  driven 


The  great  waste  of  material 
in  the  manufacture  of  merchant 
bars  rolled  on  ordinary  three- 
high  roJing  mills,  and  in  short 
lengths,  has,  during  the  last 
three  years,  caused  the  con- 
struction in  the  United  States 
of  special  merchant  mills,  in 
which  bars  are  rolled  in  long 
lengths  and  cut  up  to  fill 
orders  or  stored  entirely,  so  that 
small  orders  of  standard 
sections  can  be  cut  immedi- 
ately, and  shipped  from  the 
stock  on  hand,  without  unnec- 
essary waste  of  good  and 
ready  material  in  short  bars  or 
crop  ends. 

The  first  of  these  mills  was 
installed  at  the  works  of  Messrs. 
Jones  and  Laughhns,  Ltd.,  of 
Pittsburg.  Later,  other  makers 
have  built  similar  mills,  and 
the  greatest  perfection  in  plant 
has  finally  been  reached  in 
the   magnificent  merchant   bar 
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speeds.  The  jack  shaft  drives  the  nearest  pair  of 
pinions  and  rolls  through  the  tipper  pinion.  The 
nearest  upper  roll  connects  with  the  bottom  pinion  of 
the  second  pair.  This  construction  permits  of  the 
first  rolls  on  each  shaft  being  made  as  much  smaller 
than  the  second  pair  as  may  be  desired.  The  object 
aimed  at  is  construction  of  a  mill  in  which,  under  average 
conditions,  each  pass  is  operative  approximately  the 
same  number  of  seconds.  In  other  words,  the  action 
of  the  mill  is  such  that  if  the  billet  leaves  the  furnace 
equally  heated,  each  foot  of  its  entire  length  will 
receive  almost  exactly  the  same  amount  of  cooling 
between  the  furnace  and  the  finishing  pass.  The 
heater's  orders  are  to  so  adjust  his  furnace  by  means 
of  the  fourteen  gas  and  air  valves,  that  the  temperature 
at  the  finishing  pass  shall  be  uniform.  Thus  the  section 
of  the  finished  bar  is  kept  uniform  from  end  to  end, 
instead  of  the  last  end  being  larger  than  the  first,  as  is  so 
common  in  ordinary  bar  mills.  The  sections  being 
frequently  changed,  automatic  repeaters  are  not 
advisable.  One  man  is  placed  at  each  of  the  six 
bull-head  passes  to  enter  the  bar.  The  mill  is  run  by  a 
1 ,200  h.p.  compound  condensing  engine.  The  roughing 
rolls  are  driven  by  spur  gears,  the  linishing  trains  by 
belts. 

On  leaving  the  finishing  pass,  the  bar  runs  through  a 
pipe  to  a  pair  of  pinching  feed  rollers  which  carry  it  to  the 
top  of  an  Kdwards'  automatic  gravity  cooling  bed.  The 
top  of  the  bed,  along  which  the  newly-rolled  bar  travels, 
is  lilted  with  conical  rollers,  about  10  in.  diameter  at  the 
base  and  1 2  in.  long.  Their  a.xes  are  placed  at  such  an 
incline  that  the  lop  side  is  horizontal.  These  rollers  are 
]jlace<l  5  ft.  apart  along  the  450  ft.  of  cooling  lied.  The 
shafts  or_siiin(lle-s  on   which   lliey  revolve  are  [iivoterl, 


so  that  thev  may  be  pointed  about  5  degrees  away  from 
the  mill,  or  the  same  angle  towards  the  mil!.  The 
rollers  are  supported  on,  and  driven  by,  an  endless 
electrically  operated  f  in.  wire  rope,  which  passes  under 
them  near  their  base,  and  is  in  turn  supported  by 
intermediate  carrying  sheaves.  If  the  conical  rollers  are 
pointed  away  from  the  mill,  the  bar  which  is  being  run 
out  immediately  works  towards  the  base  of  the  rollers. 
If,  on  the  other  hand,  the  rollers  are  pointed  towards 
the  mill,  the  bar  will  leave  the  base  and  travel  towards 
the  point  of  rollers.  On  reaching  a  point  about  2J  in. 
from  the  apex  of  the  cones,  the  bar  slips  over  an  off-set 
in  the  surface  of  the  same,  and  once  outside  this  ofi-set, 
it  cannot  return  again  towards  the  base,  however  the 
rollers  may  be  pointed. 

The  slope  of  the  cooling  bed  is  formed  of  cast-iron 
escapement  bars,  or  ladders,  resting,  top  and  bottom, 
in  sockets  or  open  bearings.  These  bars  are  cast  with 
horns,  or  prongs,  placed  alternately  at  1 50  degrees 
angle,  a  distance  of  3  in.  from  one  another.  By  an 
arm  extending  downward  from  the  cast-iron  bar  in  a 
direction  opposite  to  the  line  bisecting  the  angle 
between  the  ])rongs,  the  escapement  bar  may  be  rocked 
forward  and  back  through  an  angle  of  40  degrees. 
In  one  extreme  position  the  right  hand  prongs  extend 
above  the  plane  of  the  bed  ;  in  the  other  e.xtreme 
position,  the  left  hand  arms  protrude.  These  escape 
nient  bars  are  placed  at  a  distance  of  21  in.  centre  to 
centre  ak>ng  the  entire  length  of  the  450  ft.  cooling  bed. 
In  the  spaces  between  each  ladder  are  placed  two 
plain  rails  in  such  position  that  all  the  supports, 
whether  plain  or  pronged,  will  form  one  inclined  plane 
down  which  the  bars  will  travel  while  being  cooled. 
.\t    llu-    upprr    t,nd    ..I    i.-acli    ladder,    a    long    wing-like 
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projection  extends  backward  so  far,  that  a  bar  resting 
on  the  pointed  rollers  between  the  off-set  and  the  apex 
is  within  reach  of  these  wings.  All  the  ladders  are 
moved  forward  and  back  simiUtaneously  bj-  one  wire 
rope,  clamped  to  each  rocker  arm  and  worked  by  a 
steam  cylinder.  By  turning  the  ladders  so  that  the 
wings  which  are  pointing  away  from  the  mill  are 
lifted  above  the  plane  of  the  cooling  bed,  the  bar  is 
lifted  off  the  rollers  and  slid  on  to  the  first  or  top 
prongs  of  the  ladders.  If  the  piston  in  the  cylinder 
makes  a  second  stroke,  reversing  ladders,  this  same 
bar  will  drop  to  the  second  line  of  prongs.  Another 
reversal  will  bring  it  into  the  third  line,  and  so  on  until 
the  bar  has  reached  the  end  of  the  ladder  and  is  de- 
livered on  to  horizontal  sliding  bars  at  the  foot  of  the 
cooling  bed.  If  a  new  bar  is  dehvered  on  to  the  conical 
rollers,  before  each  reversal  of  the  ladders,  every  line  of 
prongs  will  be  made  to  carry  a  bar  and  the  gravity 
bed  will  be  kept  filled  with  gradually  cooling  steel. 
As  soon  as  a  batch  of  from  eight  to  twenty  bars  have 
been  gathered  on  to  the  assembling  platform  at  the 
foot  of  the  bed,  they  are  pushed  on  to  the  adjacent 
delivery  rollers  to  the  shear  by  a  number  of  horizontal 
push  bars,  sliding  on  to  the  rails  which  support  the 
rolled  bars,  and  actuated  by  levers  keyed  to  one  shaft 
which  runs  the  entire  length  of  the  cooling  bed,  and 
which  is  oscillated  by  a  steam  cylinder.  The  delivery 
rollers  convey  the  entire  batch  of  bars  to  the  shears, 
where  the  first  end  is  cut  off.  The  bars  are  then  run 
up  against  the  adjustable  stop  behind  the  shears  and 
simultaneously  cut  into  lengths  as  specified.  As  each 
batch  is  cut.  it  is  pushed  on  to  the  weighbridge,  fig.  15, 
which  sujipurts  "  l'  "  shaped  cast-iron  cradles  int" 
which    tlie   cul    bars   are   dropped.      Two   chain    slings 


are  placed  around  the  bundle  of  bars,  which  is  lifted 
by  an  electric  crane.  If  for  immediate  shipment,  two 
light  hoops  of  round  steel  are  twisted  round  the  bars 
while  they  are  hanging  in  the  chains.  They  are 
then  placed  on  railway  cars,  the  chain  sUngs  are  de- 
tached, and  the  bundle,  which  may  weigh  fifteen  tons, 
is  ready  to  leave  the  mill.  I  have  frequently  seen  an 
entire  fifty-ton  car  load  made  up  of  three  bundles  of 
merchant  bar. 

The  lo-in.  mill  described  above,  rolled  in  Jauary,  1903, 
in  twenty-four  hours,  433  gross  tons  of  |-in.  round 
rivet  bars. 

The  number  of  men  employed  per  twenty-lour  hours, 
for  operating  this  mill,  as  well  as  the  i3-in.  mill,  which 
forms  part  of  the  plant,  is  given  below  : — 

Mf.n-  on  C.\r\'E(.ie  Double  Stor.^ge  Mills 
Per  Shift 


Billet  crane  boy  ... 

„      chain  men 
P'urnace  charger... 


Mill  feeder 
Rougher     ... 
RoUer 

,.  helper 
Finishers  ... 
Spell  hands 
Helpers  ... 
Scrap  men... 
Mill  cr:ine  b. 
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For  this  mill,  30-ft.  billets,  from  24  in.  up  to  4  in. 
square,  are  used.  They  are  heated  in  a  standard 
Morgan  continuous  furnace  and  passed  through  a 
continuous  roughing  mill  of  four  passes.  Thence 
this  bar  travels  through  curved  repeater  guides  placed 
at  different  levels  in  the  floor,  turning  angles  of  iSo 
degrees,  and  entering  consecutively  and  automatically 
into  the  six  passes  of  the  finishing  train,  which  is  of 
novel  design.  It  consists  of  a  train  of  three  stands  of 
two-high  "  bull-heads,"  driven  by  one  stand  of  pinions, 
beyond  which,  and  running  in  the  opposite  direction 
are  three  other  stands  of  two-high 
with  their  stand  of  pinions. 
Automatic  repeaters  are  used 
on  both  sides  of  the  mill. 
The  Morgan  merchant  nulls 
offer,  to  the  best  of  my  kimu 
ledge,  the  first  and  only  suc- 
cessful arrangement  of  such 
automatic      repeaters.  The 

secret  of  their  success  lies  in 
the  spread-out  arrangement  of 
the  roll  stands,  which  makes 
it  pos.sible  to  give  extra  large 
radii  to  the  repeater  grooves. 

The  bar  leaves  this  train 
to  pass  through  a  pipe  guide, 
which,  with  the  aid  of  jiinching 
feed    rollers,  delivns    it   ><u  ton 


pound    condensing    engine,     the     roughing     tram    by 
gearing,  the  finishing  passes  by  belt  drive. 

The  capacity  of  the  mill  is  from  400  to  600  tons  per 
twentv-four    hours. 

STORAGE     SYSTEM. 

During  the  year  that  these  Carneyie  mills  have  been 
in  operation,  the  demand  for  all  steel  products  has  been 
so  enormous  in  the  United  States  that  there  has  never 
been  an  opportunity  to  accumulate  a  stock  of  merchant 
bars.  Orders  have  always  been  ahead  of  the  pro- 
ducing capacity.  The  bar  storage  has,  therefore,  not 
yet  been  completed. 

The  description  which  I  give  below  of  this  system, 
which,  especially  for  Great  Britain,  where  orders  are 
generally  received  for  small  quantities  of  bars  of 
varying  lengths  and  different  sections,  should  be  most 
interesting  and  important,  refers  to  the  arrangement 
in  the  mills  of  Jones  and  Laughlin's,  Ltd.,  Pittsburg, 
Pa.  The  cooling  beds  in  this  plant  are  300  ft.  long  for 
the  13-in.  and  350  ft.  long  for  the  lO-in.  mill.  The 
floor  space  between  the  mills  is  taken  up  by  pockets 
formed  by  lines  of  "  U  "  shaped  stands  spaced  about 
5  ft.  centre  to  centre,  and  extending  the  entire  length 
of  the  cooling  beds.  These  stands  are  formed  by  double 
bars  of  3i-in.  by  :i-in.  steel,  and  are  about  5  ft.  high. 
They  are  coupled  and  braced  by  3-in.  by  3-in.  angles 
placed  "  .\  "  fashion  over  the  top  of  the  "  U's." 

Over  these  pockets  and  over  the  delivery  rollers  to 
the  shear  runs  a  350  ft.  long  broadside  crane.  The 
body  of  this  crane  consists  of  two  lO-in.  channels,  held 
together  by  distance  pieces,  and  spliced  to  a  length 
of  350  ft.  This  girder  is  suspended  from  wheels  running 
on  thechannels  which  form  the  bottom  chords  of  the  roof 
trusses  of  the  building.     A  shaft  parallel  with  the  crane. 
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that  for  the  lo-in.  mill  described 
above.  The  jjrocesses  of  cool- 
ing, gathering,  shearing,  bun- 
dling and  shipping  the  bars 
are  the  same  as  those  described 
lor  the  lo-in.  mill.  The  mill  is 
driv'.n    bv    a    i,;oo    h.i).  com. 
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cooling  beds  and  pockets,  carries  a  number  of  sheaves, 
over  which  pass  endless  wire  ropes  attached  to  the  crane. 
The  shaft  is  driven  by  an  electric  motor.  By  nicely 
adjusting  the  ropes,  the  flexible  crane,  350  ft.  long, 
can  be  moved  from  one  side  of  the  building  to  the  other, 
while  kept  in  alignment  to  within  i  in.  of  a  straight 
line.  Under  the  crane  body  is  suspended  a  lighter 
girder  of  5-in.  channels  tied  together  by  distance  pieces 
and  splice  plates.  This  is  carried  by  chains  spaced 
about  10  ft.,  and  running  over  sheaves  resting  on  the 
main  frame  of  the  crane.  The 
upper  ends  of  all  these  chains 
are  bolted  to  one  longitudinal 
l-iar,  which  may  be  movetl 
forward  or  back  by  a  pneumatic 
cylinder.  When  the  bar  is  moved 
backward,  the  lower  5-in.  chan- 
nel frame  is  lifted.  When  the 
bar  is  advanced,  it  is  lowered. 
The  stroke  is  about  6  ft.,  or 
sufficient  for  lowering  the  5-in. 
girder  almost  to  the  bottom  of 
the  pockets.  Spaced  about  5  ft. 
apart,  and  suspended  from  this 
lower  frame,  are  hooks  which 
may  be  simultaneously  opened 
or  closed  by  an  endless  wire 
rope,  worked  by  a  pneumatic 
cylinder.  An  operating  platform 
is  placed  at  the  middle  of  the 
crane,  whence  the  transverse 
motion,  the  hoisting,  and  the 
opening  and  closing  of  the 
hooks   can    be   directed    bv   one 


store  a  quantity  of  bars  being 
rolled,  the  crane  is  placed  over 
the  bars  gathered  on  the  delivery 
rollers  to  the  shears.  The  hooks 
"{  the  lower  frame  are  opened. 
1  he  frame  is  lowered  over  the 
liars  until  they  are  well  within 
the  hooks.  The  hooks  are  now 
clo.=ed  under  them,  and  the 
lower  frame  carrj-ing  the  bars  is 
raised,  until  the  latter  are  lifted 
sufficiently  high  to  clear  the 
delivery  rollers  and  pass  over 
the  top  of  the  storage  pockets. 
The  crane  is  then  moved  trans- 
versely until  it  reaches  a  position 
diritth'  over  the  pocket  into 
wh;t  h  the  bars  are  to  be  de- 
ed. The  5-in.  frame  is  now 
lowered  until  the  bars  are  a 
short  distance  above  the  bottom 
nf  the  pocket,  when  the  hooks 
arc  ..jiened  and  the  bars  are 
l>i  rniiUed  todropin  to  the  "U's." 
A  t  the  lower  end  ot  the  storage 
pockets  are  placed  traveUing 
electric  shears  (hg.  16I,  running  on  a  traverse 
track.  When  an  order  for  odd  bars  is  to  be  filled  from 
stock,  a  pair  of  tongs  is  fastened  to  one  of  the  350-ft., 
or  shorter,  bars  of  the  specified  section  resting  in  the 
storage  pocket.  By  means  of  a  rope  attached  to 
-head  extending  from    one    of 


the  toi 
the  gc: 
from  tl 


■-hear,  the  desired  bar  is  dragged 
itered  into  a  pair  of  pinching  feed 
I'.rough  the  knives  of  the  shear, 
cropped   and    the   bar   is   again 
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advanced  until  it  strikes  the  adjustable  stop  behind  the 
shear,  when  it  is  cut  to  desired  length.  Merchant 
bars  of  varying  length  may  therefore  be  cut  from  one 
long  bar  without  unnecessary  waste  of  good  stock 
the  only  loss  in  the  350  ft.  bar  being  one  short  crop  end, 
and,  possibly  one  "  short  "  at  the  rear  end  of  the  bar. 

The  storage  system  is,  as  explained,  a  successful 
solution  of  the  problem  of  manufacturing  bars  in  such  a 
manner  that  small  and  varied  orders  for  ordinary  sizes 
may  at  all  times  be  filled  promptly  and  with  minimum 
waste.  During  the  years  of  my  practical  experience, 
I  have  a  great  many  times  been  crippled  and  held 
back  by  the  impossibility  of  quickly  obtaining  merchant 
bar,  and  would,  if  I  had  known  where  to  secure  prompt 
delivery,  unquestionably  have  gone  to  the  maker  who 
could  guarantee  it.  Nothing  has  been  more  usual 
than  to  have  it  explained  when  placing  an  order, 
that  as  the  quantity  wanted  was  so  small,  the  manufac- 
turer could  -not  afford  to  change  rolls  in  order  to  make 
the  bars  required,  but  must  ask  his  customers  to  be 
patient  until  sufficient  orders  for  the  same  sections 
had  accumulated  to  justify  him  in  making  the  roll 
change.  A  moderate  sized  billet  storage  makes  it 
practicable,  and  economical,  to  store  standard  sections 
of  bars  for  the  immediate  execution  of  small  and  urgent 
orders. 

An  installation  such  as  that  of  the  Carnegie  Steel 
Company  would  probably  cost  as  much  as  £200,000. 
It  is,  however,  not  necessary  to  build  so  large  or  com- 
plete a  plant,  or  to  go  so  far  in  the  rolling  of  long  lengths, 
which  require  corresponding  buildings,  cooling  beds, 
and  spare  storage. 

The  Deering-Harvester  Company,  of  Chicago,  who 
for  their  enormous  output  of  agricultural  machinery, 
require  eighty  different  sections  of  squares,  rounds, 
flats,  channels,  zeds,  ovals,  half-rounds,  crosses,  and 
angles,  are  now  building  a  merchant  mill  which  will 
be  capable  of  rolling  sections  covering  over  75  per 
cent,  of  tli'-ir  lonii,i:.;r. 

This  null,  will,  li  iiinsi>ts  of  a  14-in.  roughing  train  of 
eight  cniiiiiiii<  u-  LiikN.  and  the  usual  six  bull  heads, 
will  have  a  couliii.n  bed  250  ft.  long.  It  will  be  driven 
by  an  engine  of  1,200  h.p.  The  billets  will  be  heated 
in  Morgan  continuous  discharge  furnaces,  slightly 
modified  from  those  previously  described.     The  entire 


plant,  except  the  cooling  betl  and  boilers,  is  covered 
by  a  building  80  ft.  wide  by  360  ft.  long.  This  plant 
will  probably  cost  less  than  one-third  of  the  sum 
expended  for  the  double  storage  Carnegie  mill. 

The  effect  of  these  new  merchant  mills  on  the  older 
bar  mills  in  the  United  States  will  be  disastrous  when 
the  present  demand  and  large  margin  of  profit  is 
reduced.  By  the  new  system  bars  can  be  produced 
at  but  little  more  than  half  the  cost  of  the  older  mills. 
The  stiff,  well  made,  and  easily  adjustable  mills  main- 
tain better  and  more  correct  sections,  roll  lengths  here- 
tofore considered  impossible,  and  the  entire  length  ol 
bar  makes  the  finishing  pass  at  a  uniform  temperature. 
The  steel,  uniformly  treated  and  cooled  on  the  gravity 
cooling  beds,  is  more  uniform  thansteel  of  the  same 
composition  rolled  on  the  old  mills.  The  great  capacit\- 
of  the  mills,  and  the  stock  kept  on  hand,  enable  then- 
owners  to  supply  customers  more  promptly.  As  a 
consequence,  the  bar  business  in  the  United  States  is 
more  and  more  gravitating  into  the  hands  of  a  few 
large  and  well-equipped  manufacturers.  The  public 
is  unquestionably  a  gainer  by  the  change,  though  the 
older  and  less  fully  equipped  mills  suffer. 

The  continuous  mill  as  an  invention  is,  as  above 
stated,  old.  Anybody  mav  build  a  continuous  mill 
who  is  willing  to  pay  for  his  experience.  What  has 
kept  the  modern  continuous  mill  a  speciahty  of  one  firm 
is  the  amount  of  valuable  e.xperience  acquired  during 
years  of  work,  and  the  many  specially  designed  acces- 
sories which  go  to  make  the  continuous  mill  plant  into 
an  organised  unit.  It  is  not  easy  or  profitable  for 
general  engineers  and  builders  to  enter  the  field  where 
so  much  experience  and  knowledge  of  the  minutest 
details  is  requisite  for  the  achievement  of  success. 
Thus  it  is  that  the  Morgan  Construction  Company,  led 
by  the  man  who  made  the  continuous  mill  what  it  is 
to-day,  still  remains  alone  in  the  field.  Certain  other 
firms  build  partly  continuous  roll  trains,  and  make 
arrangenniu>  witli  the  Morgan  Construction  Company, 
by  whicli  iln\  ^t.  iin-  the  right  to  use  their  specialities. 
But  still  II  1^  lliL-  lhir.i;an  mill,  and  the  Morgan  system, 
whicli  In  ,l.i\  .iluiic  represents  the  highest  achievements 
(if  rciiiioiiu  and  technical  success  in  the  field  of  con- 
tinii.Mi-    loUiiiL;    of   billets,    rods,    and    light    merchant 


HIGH  CAPACITY  WAG0N5. 

ONE   WHO   DOES    NOT   NEGLECT   THE   LOGIC   OF   FACTS." 


THE  question  of  the  use  of  high  capacity  wagons 
on  British  railways  is  at  the  present  engaging  the 
:ittention  of  railway  managers  to  a  considerable  extent, 
:uid  is  also  of  special  importance  to  many  large  private 
owners,  more  particularly  firms  who  consign  material 
in  considerable  bulk,  but  I  do  not  think  that  the  con- 
tribution by  your  correspondent  in  your  May  issue  will 
mucli  assist  towards  the  settlement  of  the  question,  as 
that  gentleman  appears  to  ignore  the  logic  of  facts. 

Your  correspondent  states  that  these  wagons  cannot 
he  used  for  shipping  purposes,  but  a  considerable  number 
of  wagons  are  now  in  use  by  the  North-Eastern  Railway 
Company  for  their  coal  traflic  to  Tyne  Dock,  over  drops 
approximately  14  ft.  6  in.  by  4  ft.  3  in.  These  wagons 
are  of  40-tons  capacity  .iiul  WL-rc-  built  to  discharge  the 
full  load  through  this  ^p.n.e  under  40  seconds,  so  that  no 
alterations  are  necessai  y  where  wagons  have  not  to  be 
lifted.  Of  course  where  wagons  have  to  be  lifted,  as  is 
the  case  at  many  of  our  ports,  the  conditions  are  altered, 
but  I  do  not  for  a  moment  regard  this  as  an  insuperable 
barrier  to  their  use  for  shipping  traffic. 

As  to  the  statement  lliat  with  the  doors  between  the 
bogies,  30-ton  wagons  can  only  discharge  one-third  their 
contents,  it  should  be  understood  that  the  whole  of  the 
contents  can  easily  be  discharged  through  doors  fixed 
lietween  the  bogies  ;  and  this  is  the  case  with  the  North- 
Eastern  wagons  above  referred  to. 

In  my  opinion  there  would  be  no  dillicultN  in  the 
loading  of  this  type  of  wagon,  even  with  increased 
height  of  sides  (which  is  anticipated  by  the  present 
Clearing  House  rules,  allowing  wagons  to  be  built 
10  It.  from  rails),  as  there  are  a  few  collieries  in 
this  country  with  height  of  screens  that  would  accom- 
modate them,  and  in  view  of  the  advantages  which 
colliery  owners  would  undoubtedly  derive  from  their 
use  there  is  no  doubt  they  would  readily  adapt  their 
appliances  to  suit.  Wagons  are  now  being  built  for  the 
Central  South  African  Railways,  of  So,ooo  lb.  capacity, 
3-lt.  6-in.  gauge,  and  these  will  discharge  the  whole  of  the 
contents  by  longitudinal  doors  between  the  bogies,  either 
inside  or  outside  the  rails  ;  and  if  our  colonial  friends  can 
efliciently  use  the  wagons  in  this  way,  surely  British 
railway  managers  should  find  no  difliculty  in  doing  so. 

One  railway  in  America  within  the  last  two  years  put 
aside  15,000  small  wagons  at  onetime,  and  replaced  them 
by  high  capacity  wagons,  on  account  of  the  superior 
economy  and  other  advantages  of  the  latter. 

As  to  their  use  for  general  merchandise,  I  may  say 
that  a  number  of  30-ton  wagons  are  used  for  this  service 
by  the  Caledonian  Railway  Company  for  express  goods 
with  complete  success,  which,  I  venture  to  think,  disposes 
of  the  contention  that  tliese  wagons  are  not  suitable  for 
general  goods  traffic  in  this  country,  all  that  is  required 
to  make  them  successful  in  this  respect  being  a  through 
consignment  from  point  to  point.  Of  course,  where 
merchandise  is  consigned  in  small  lots  the  smaller 
capacity  wagon  is  preferable,  but  for  such  traffic  as 
sugar,   grain,   coal   and   all  mineral   traft'ic  generally    1 


believe  tiie  hi,;;li  capatitv  wagon  is  the  l^est,  as  there  is 
not  iinlv  .1  siili^l.inti.il  ^.uiir.^  in  the  larc  weight  of  such 
wagons,  .ULi.i'^ni-,  I  .iin  t-^ld,  iroin  ;,o  to  40  per  cent., 
but  tlicre  r^  .iImi  a  s:nnii;  in  tram  length  of  from  35  to 
50  per  cent.,  with  a  corresponding  saving  in  the  siding 
accommodation  necessary  for  such  traffic.  These  wagons 
are  all  fitted  with  the  Vacuum  or  Westinghouse  brake, 
with  the  direct  object  of  being  run  as  express  goods. 

With  regard  to  the  question  of  collision,  the  writer  has 
never  heard  that  any  outcry  took  place  when  a  collision 
occurred  with  passenger  co.aches  that  the  line  was 
blocked  on  account  of  the  lcii;;tli  of  the  vehicles,  and 
carriages  are  used  in  this  country  up  to  fioft.  over  head- 
stocks,  whereas  the  length  of  an  1  irdinary  30-ton  or  40-ton 
wagon  will  not  exceed,  say,  40  ft. 

Reference  is  made  to  the  "  enormous  cost  of  repairs," 
but  this,  1  think,  only  exists  in  the  imagination  of 
your  correspondent,  these  wagons  having  proved  that 
the  cost  of  repairs  is  a  quaiilitc  tiigligc.  One  case 
occurred  within  the  knowledge  of  the  writer  where  a 
wagon  constructed  to  carry  yo.oco  lb.  on  a  3-ft.  6-in. 
gauge,  recently  went  down  an  embankment.  It  was 
hauled  up  and  put  on  its  bogies  and  went  into  traffic 
without  repairs. 

As  to  the  opinion  that  there  are  no  better  wagons 
suited  for  use  in  this  country  than  the  present  oak  under- 
frame  and  deal  body  wagons,  for  certain  classes  of 
traflic,  this  may  be  true,  but  the  fact  that  the  North- 
Eastern,  Midland,  Caledonian  and  otlier  railway  com- 
panies are  introducing  on  their  systems  liigh  capacity 
steel  wagons  tends  to  show  that  the  opinion  expressed 
by  your  correspondent  is  not  shared  by  them. 

It  has  been  proved  over  and  over  again  that  in  collisions, 
where  timber  wagons  have  had  to  be  burned  on  the  spot 
as  the  most  economical  means  of  clearing  them  out  of 
the  way,  they  being  absolutely  beyond  repair,  steel 
wagons  have  been  put  into  traffic  in  a  very  short  time. 


ith 


In  discussing  tliis  question  we  must  not  overlook  the 
position  of  the  r.iihvay  Lumpanies  in  regard  to  a  great 
many  small  merchants,  who  use  the  wagons  as  a  ware- 
house, taking  the  full  time  allowed  for  unloading,  and,  by 
ordering  in  sequence,  make  profitable  use  of  the  wagons,, 
to  themselves.  l'ioh,ibl\  tlie  railway  companies  might 
not  allow  IIkmii  lo  liccp,  s.iy,  a  30-ton  wagon  three  times 
as  long  as  tlicv  keep  ,1  lo-ion  wagon. 

I  believe  the  Railway  Clearing  House  specilicalion  for 
private  owners' wagons  doe,-  not  limit  then,  lo  ,in\  tare 
weight  at  the  present  time,  .uul  were  they  to  make  a 
move  in  this  direction,  and  could  the  various  companies 
see  their  way  to  give  the  traders  some  advantage  in 
rates  for  goods  carried  in  high  capacity  wagons  having 
a  low  ratio  of  tare  weight  to  paying  load,  we  should  see 
in  a  very  short  time  the  general  adoption  of  steel 
wagons  by  all  classes  of  traders.  This  seems  to  me  to 
be  the  line  of  progress  at  the  present  time,  and  it  is 
certainly  satisfactory  to  see  that  the  question  is  engaging 
the  earnest  attention  of  our  railways. 
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LONDON,  May  20th,  1903. 


The  Labour  Crisis. 

The  sudden  outbreak  in  May  of  a  labour  dispute  with 
the  engineers  has  seriously  disturbed  the  shipbuilding 
industry      since     our     last     comments.     Contrary     to 
expectation,  the  members  of  the  A.S.E.  in  the  North- 
east and  the  North-west  districts  (briefly,  the  areas  of 
the  Tyne  and  Clyde)  refused  to  accept  the  recommen- 
dations of  the  Conference  of  Executive  Councils,  which 
met    in    London    in    March.     These    recommendations 
were,    that   in    the   North-east    district    a    reduction   of 
wages  should  be  made  of  is.  per  week  in  time  rates 
and  2j  per  cent,  in  piece  rates  ;   that  in  the  North-west 
district  the  reduction  should  be  is.  per  week,  or  jd.  an 
hour  in  time  rates,  and  5  per  cent,  in  piece  rates ;   that 
the    North-west    employers    should    give    some    con- 
sideration to  the  special  case  of  the  employees  in  Jo!:" 
stone  and  Motherwell,  where  the  rates  were  lower  tli.n 
elsewhere;    and  that  the  new  rates  should  come  m;  . 
effect  on  the  ist  May  and  hold  good  for  six  montli--. 
These  recommendations  of  the  Conference  were  frame  1 
on  the  proposals  made  by  the  delegates  of  the  Allivl 
Trade    Unions.     The   employers   accepted    them.    ■  r.'  1 
in    Scotland    gave    the     Johnstone    and     Mnilniy-  I 
employees  the  concession  of  the  right  to  ap]>l\    1   1     1 
modification  in  one  month,  instead  of  six  months.      lh:j 
steam  engine  makers  also  accepted  the  recommendaticir 
But  the  A.S.E.  men  rejected  them  by  ballot,  and  m  a 
second  ballot  declared  in  favour  of  a  strike  rather  ih.ii 
give  way.     Consequently,   they  did  not  resume  woj  1< 
at  all  on  ist  May  in  the  upper  portions  of  the  Cl\-le 
district,   and   they   only   went   to   work  in   the   Nort)i- 
east   coast  ports  on   the  condition  that   another  C"ii- 
ference  would  be  held  immediately  with  the  emplovcis 
to    reconsider    the    situation.     The    employers,    whil.- 
ready  to  confer,  could  not  hold  conference  with  men  ■11 
strike.     And   they  could  not  withdraw  the  reduction 
without  breach  of  faith  with  all  the  other  workers  m 
the   shipyards,    who   accepted    the   reduction    on    the 
assurance  that  it  would  be  similar  in  all  branches  of 
shipbuilding  labour  in  order  to  promote  a  revival  of 
the  industry.      But  they  were  willing,  on   the  appeal 
of    the  officials  of  the   A.S.E.,  to  limit  the  period  of 
reduction  to  three  months,  at  the  end  of  which  term 
the  (juestion  can  be  reconsidered. 

Shipping  Outlook. 

This  labour  crisis  was  extremely  unfortunate  at  Ihie 
juncture,  for  the  Admiralty  contracts  are  about  to  Iv? 
placed  under  the  new  programme,  and  they  will  not  1)«- 
placed  where  there  is  any  likelihood  of  delay  on  account 
of  labour  disputes.     The  delays  caused  by  the  iSg/S 
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strike  are  not  forgotten,  and  if  the  engineering  dispute  is 
prolonged  the  Admiralty  orders  will  probably  be 
diverted  to  the  dockyards.  And  the  shipyards  are 
badly  enough  off  for  contracts,  notwithstanding  the 
few  orders  placed  in  the  North  of  England  in  April. 
In  Scotland  the  output  that  month  was  twenty-one 
vessels  of  34,420  tons,  as  compared  with  twenty-eighi 
vessels  of  46,660  tons  in  the  corresponding  month  ; 
and  the  new  orders  booked  by  Scotch  shipbuilders  did 
not  exceed  31,000  tons- -nearty  all  liners  and  craft  for 
special  purposes. 

According  to  Lloyd's  returns  there  were  at  the 
beginning  of  the  second  <]uarter  of  the  year,  under 
construction  in  the  United  Kingdom  382  merchant 
steamers  of  963.365  tons,  and  43  merchant  'mailer? 
of  11,321  tons.  This  is  .1  t.t.il  .it  4.';  nirthanl 
vessels  of  974,686  tons,  as  ciuuimumI  \\,\\i  4-;i  \  rsM-l> 
and  1,240,344  tons  at  the  ci>rri.;-iiini(ling  jurin.l.  1  his 
is  a  very  material  reduction,  which  ouglit  to  liave  its 
lesson  on  the  men.  As  pig  iron  is  falling  shipbuilding 
material  should  now  decline,  and  there  would  be  some 
hope  of  witnessing  a  revival  in  the  demand  for  new 
ships  before  the  end  of  the  year  if  the  engineers  were 
not  so  combative,  aiul  so  rebellious  to  their  own  trade 
union. 

American  Shipbuilding. 


to    second    aui 
abolition    of 


third  class  cabins 


With  rt-t;aril  In  >lii|il JuiMiiit;  111  -\merica,  Mr.  Eugene 
(haiiiln-rlain,  Un  cliitl  .1  tin-  American  Bureau  of 
.Navigation,  rt-jiort;-  tluit  ;0  \t^sels  of  31,448  gross 
tons  were  otficially  numbered  during  March.  The 
bulk  of  the  steel  steam  tonnage  was  contributed 
by  yards  on  the  Great  Lakes,  but  the  largest  vessel — 
the  Alississippi,  of  8,100  tons,  for  the  --\tlantic  Transport 
Company — was  built  at  Cannkii.  X. J.  For  the  quarter 
the  total  was  187  vessels  of  5S,5S,S  tons,  as  compared 
with  232  vessels  of  90,995  tons  m  the  corresponding 
period  of  last  year.  The  decrease  w'as  chiefly  due  to 
declines  in  Atlantic  and  Gulf  and  Great  Lakes  ports. 
The  aggregate  for  the  nine  months  of  the  financial  year 
is  814  vessels  of  230,187  tons,  as  compared  with  040 
vessels  of  245,068  tons  in  1901-2.  The  contrilnition  of 
Atlantic  and  Gulf  ports  was  124,569  tons,  against 
131,900  tons  last  year;  of  Pacific  ports,  33,01^  tons 
against  28,778  tons;  and  of  ports  on  the  Grtal  L.iIm  •. 
65,367  tons,  against  78,004  tons.  Although  tliere  was  a 
decrease  in  the  total  tonnage  officially  numbered,  there 
was  an  increase  in  the  number  of  steel  steamers  pro- 
duced of  nearly  4,000  tons. 

New  Cunard  Development. 

The  new  Cunard  steamer,  Cciypathia,  built  by  Messrs. 
C.  S.  Swan  and  Hunter,  Ltd.,  and  engined  by  the 
Wallsend  Slipway  and  Engineering  Company,  Ltd.,  is  a 
new  departure  for  the  ^unard  Company,  and  one 
pointing  to  further  developments  in  the  .Atlantic 
service.  All  the  leading  ocean-going  passenger  steamers 
have  hitherto  had  first,  second,  and  third  class  accommo- 
dation, but  in  the  Cavpathia  the  very  high-class  accom- 
modation is  dropped,  and  the  whole  vessel  is  devoted 


saloons.  The 
of  the  first-elass  cabins  allows  the  second 
ced  in  the  best  possible  positions,  and  the 
e  distributed  all  over  the  vessel,  an  arrange- 
ch  adds  greatly  to  the  comfort  of  the  pas- 
Thr  fittings  are  better  than  the  average 
1 1  tlnnl  class,  and  a  considerable  improvement 
lios,'  oi  the  Ivernia  and  Saxonia.  The  new 
Is  lor  tliose  travellers  by  whom  the  maximum 
1  Is  prrferred  to  the  greatest  possible  speed. 
.mil  as  tlie  Carpalhia  appeals  strongly  to  the 
asiiii;  niiniher  of  passengers  who  are  always 
l.tluirii  ICiuojic  .mil  .\merica,  and  who 
u'  ]  1.1  si  ^oiu-  scdiiiil  and  tlurd  class  on  ordinary 
1r-  C,iipiil/ii,i  IS  a  seven-and-a-half  days' 
Hiring  liall  a  day  more  for  tile  run  than  the 
r  the  Sii.\<'iii(i.  She  is  a  twin-screw  steamer, 
lengtli  over  all.  04  ft.  3  in.  in  breadth,  and 
.  Ill  depth.  She  measures  13.555  1°"^  gross, 
'lis  (lisi)lacement.  when  fully  loaded,  12,500 
ihveight.   and    has    engines    of    o.fxx)    i.h.p.; 


n.lge 


arried. 

The 

are  so 


pproaches  to  the  saloon  and  to  all  the 

pacious  that  congestion  is  impossible,  and  everything 
been  done  to  make  the  accommodation  roomy  and 
fortable,  and  the  attendance  and  dietary  as  perfect 


has 


The  accommodation  |iro\idi(l  lor  ihird  class  passen- 
gers otters  a  remarkable  conlr.ist  to  that  customary  on 
liners  of  even  recent  date.      The  (.\ii puthia  will  accom- 

main  decks.  The  ship  is  splendidly  ventilated  through- 
out, and  \ery  sjiecial  attention  has  been  given  to  the 
sanitarv  arrangements.  The  engines  are  of  the  most 
irn]iro\iil  t\i)e.  They  are  quadruple  expansion,  with 
<\liiidiis  jdin.,  37  in.,  53  in.,  and  76  in.  diameter 
ns]„ui\,ly,  ,111(1  having  a  stroke  of  54  in.  The  first 
tlirr.   .  \liiulers  have  piston  valves  and  the  low-pressure 


ill  si: 


slide  valve. 
dvd.  to  work  at  a 

arranged  in  one 
riie  propellers  are 

bosses,  and  have 
of  large  diameter, 

the   top,    130  ft. 


from  the  keel. 


The  Iron  and  Steel  Institute. 

Tile  Iron  and  Steel  Institute  had  its  Spring  Meeting  on 
.May  7th  .iiul  8th,  .it  the  house  of  the  Institution  of  Civil 
Engineers,  and  taxed  those  cap.Kious  rooms  to  the  utmost 
to  accommodate  the  unusualh  I.ir,i;<^  .isM.iiilil.i,ge  of  mem- 
bers and  visitors;  in  fact  the  Iiisiitiih-  is  [in  iiiiig  its  useful 
course  energetic.illy,  and  is  Horn  islnn-  nuiiieiically  and 
financially.  The  report  01  the  romicil.  1  c.ul  by  the 
secretary,  Mr.  lieiinett  11.  liioUL^h,  showed  dial  during 
the  year  1902  no  less  than  123  names  had  been  added  to 


the  : 


sSo 
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Awards. 

Mr.  Andrew  Carnegie's  first  action,  as  the  new- 
President,  was  the  presentation  of  medals,  the  Bessemer 
Medal  to  Sir  James  Kitson,  the  Carnegie  Gold  Medal  to 
Mr.  A.  Campion  (London),  a  special  Carnegie  Silver 
Medal  to  Dr.  O.  Boudoiiard  (Paris).  The  last  two  with 
P.  Longmuir  (Shctiiekli,  and  E.  Schott  (BerlinI,  are  four 
out  of  the  six  Amlrcw  Carnegie  Research  Scholars  who 
have  completed  tlieir  work,  but  Messrs.  Campion  and 
Longmuir  were  awarded  ^'50  each  tn  continue  their 
work,  and  four  new  Carnegie  Schnl.irships  wcic  awarded. 
The  President  then  deUvered  his  addrusb,  which  will  be 
found  in  another  part  of  the  magazine. 

Continuous  Open  Hearth  Process. 

Mr.  Talbot,  who  followed,  remarked  that  the  con- 
tinuous open  hearth  process  was  at  work  on  a  75-ton 
furnace  in  101 10,  but  now  a  200-ton  furnace  is  in  opera- 
tion in  Pittsburg  at  the  works  of  Jones  and  Laughlin, 
and  furnaces  of  this  capacity  will  shortly  be  com- 
pleted in  other  parts  of  the  Slates,  ia  England,  and 
in  France.  The  Pittsburg  furnace  is  oval  in  shape, 
being  17  ft.  din.  wide  in  centre,  with  cur\cd  sides 
diminishing    to    14    ft.    b  in.   at    tlic    ends,    .mil   is   40   It. 

fore-plate  level  oi  .ibnut  (140  square  feet.  The  furnace 
tilts  both  ways,  ,(i  (li.it  sl.iy  c.ui  be  taken  from  the  slag- 
spouts  in  the  loll. -plate-  on  the  charging  side  of  the 
furnace  whene\er  desired,  and  this  is  done  very  satis- 
factorily. The  ports  consist  of  one  gas-port  in  tlie  centre, 
with  an  air-port  at  a  slightly  higher  elevation  on  each 
side  of  it.  .Vn  account  is  given  with  full  particulars  of  a 
week's  working  of  the  furnace  on  liquid  pig  of  the 
standard  Bessemer  used  in  the  States,  the  addi- 
tions being  80  per  cent  iron  ore,  scale,  lime,  scrap,  and 
ferro-manganese,  the  latter  loj  lb.  per  ton  of  steel. 
Heats  of  from  40  tons  to  50  tons  were  taken  out  about 
every  4J  hours  ;  the  carbon  of  the  steel  ran  from 
0-15  to  0-4,  and  the  steel  produced  in  the  week  .imounted 
to  1,415  tons.  At  Frodringhani  the  success  ,,1  tlie  process 
has  encouraged  its  extension.  Man\  good  l.ictoi,  are 
cited,  including  rapid  eliinin.ition  of  cnbon,  sensible  heat 
produced  by  the  burning  of  c.nlionii  o\idc  1^.  i.iibonic 
acid  over  the  b.lth,  the  quiet  elnnm.ition  ,ii  the  siheon, 
the  treatment  of  hannatite  iron  just  outside  ilie  li.ein.dite 
limit,  the  ease  of  working,  the  reduction  of  l.ibour,  the 
increase  yield  from  a  single  plant,  etc.  Some  contended 
that  it  was  more  costly  than  fixed  furnace  practice,  that 
40-ton  heats  were  too  big,  that  it  would  not  do  for 
Cleveland  pig,  which  Mr.  Talbot  said  he  was  willing  to 
leave  alone.  "Why  has  not  Germany  taken  it  up.-" 
asked  one.  "  Because  of  the  magnificent  basic  Bessemer 
plants  working  cheaply  in  that  country,"  replied  another. 

Hollow  Pressed  Axles. 

Mr.  Camille  Mercader  related  how  at  the  Homestead 
Works,  Pittsburg,  hollow  pressed  axles  were  produced 
from  rolled  steel  blanks  heated  to  1,000  deg.  C.,and  care- 
fully straightened  and  cleaned  from  scale,  by  placing 
them  in  a  two-part  die  and  forcing  in  simultaneously 
cylindrical  punches  so  as  to  form  a  hollow  a  third  of  the 
length  at  each  end,  leaving  the  central  third  solid  and 
compressing  all  so  as  to  take  the  form  of  tlie  die.     The 


powerful  and  precise  machinery  is  described,  and 
mechanical  and  other  tests  of  the  metal  after  treatment 
are  recorded.  But  some  did  not  like  hollowed  axles, 
whilst  others  saw  in  this  pn  )cess  a  similarity  to  Ehrhardt's ; 
the  author,  however,  defended  himself  effectively. 

Alleged  Cementation  of  Iron  by  Silicon. 

Messrs.  Moissau  and  Lebeau  have  said  that  silic<  m  could, 
like  carbon,  cause  cementation  in  hot  iron.  Mr.  Stead 
has  now  tried  heating  prisms  of  iron  and  steel  embedded 
in  silicon,  and  unless  fusion  took  pl.ice  no  silicon  pene- 
trated the  metal  even  at  temperatures  between  1,100  deg. 
C.  and  1,200  deg.  C. 

Influence  of  Sulphur  and  Manganese  on  Steel. 

Professor   Arnold    ,ind    Mr.   Waterhouse    showed    that 

addin.u  ni.ni.^.mese  to  ,t  sulpluu"  iron,  instead  of  the  low- 
melting  .uul  dis.isiious  sulphide  of  iron,  the  higher 
melting  sulpliide  ni  m.in-.uiese  is  formed,  which  dis- 
tributes itself  like  ilie  -1,,^  in  a  good  puddled  iron  and 
does  not  gre.alv  .ilieel  the  strength  of  the  metal.  But  il 
must  not  be  siqiposed  tliat  all  sulphur  irons  can  be 
rendered  safe  lor  .ill  purposes  by  the  addition  of  man- 
g.inese.  Sulpliur  irons,  as  a  rule,  will  not  witlistand 
shocks. 

The  Electrical  Furnace  in  Metallurgy  of  Iron. 

Mr.  Albert  Keller  has  achieved  the  production  of  a 
half  a  ton  of  steel  hrunlv  in  ,(n  ekaru  luni.iee,  at  Livet, 
in  the  south  01  Kr.iiKe,  where  .1  hue  u.ilei  pou  er  is  .ivail- 
able;  the  furnace  cnsumes  j.Soo  kil,,w.iU  hours  per 
ton  of  steel.  Others  present  had  .seen  the  fuin.ue  .ind 
praised  it,  others  again  questioned  the  author's  si.itenu  lU 
about  the  cost.  The  President  suggested  it  was,  perh.ips, 
simply  an  error  due  to  the  use  of  English  coinage  units. 

Slag  Portland  Cement. 

Cecil  von  Schwar/  pointed  to  the  dilfereiice  between 
slag  cement,  made  bv  uniuling  sl.i^  .md  inne  lot;ether, 
and  slag  Portland  cement,  m.ide  hv  e.ikiiiiiiL;  ,1  ini.\liireof 
slag  and  lime  and  grinding  the  clinker,  and  insisted  on 
their  not  being  confused.  "  But, "  said  Mr.  Hutchinson,  of 
Skinningrove,  "  we  have  used  our  cement  for  sea-defence 
work  which  has  stood  thirteen  years,"  and  so  said 
Mr.  Stead. 

Blast-Furnace  Practice. 

Mr.  Sahlin  described  Mr.  Julian  Kennedy's  arrange- 
ment by  which  access  of  air  and  explosions  attributed  to 
it  are  prevented  or  minimised  ;  the  top  of  the  blast- 
furnace is  closed  air-tight  and  without  explosion  doors, 
so  that  any  slight  explosion  would  expend  its  energy  in 
the  downcomer.  The  arrangements  include  automalie 
charging  arrangements,  supported  from  the  top  of  the 
furnace.  "But,"  said  M.  Greiner,  "  these  tall  charging; 
arrangements  give  rise  to  more  dust,  and  this  dust,  and 
not  so  much  the  air,  gives  rise  to  violent  explosions  , 
given  an  irregularity  in  the  working,  scaffolding  for 
instance,  a  rush  of  dust  to  the  heated  area  ensues  with 
disastrous  results."  Mr.  Sahlin  retorted  that  such  a  con- 
dition ought  never  to  exist,  and  practice  has  testified  lo 
the  security  of  the  air-liglit  top  and  automatic  charger. 
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Dust  in  Blast-Furnaee  Gas. 

Mr.  B.  H.  Thuaite  drew  attention  to  the  j,'reat  loss  of 
sensible  heat  resulting  from  the  deposition  of  dust  from 
the  heating  gas  in  the  stoves,  and  suggested  the  use  of 
producer  gas  in  the  stoves.  Incidentally  he  mentioned  the 
separation  of  dust  from  the  blast-furnace  gas  by  the  use 
"f  ; brush  discharge  of  static  electricity,  and  emphasised 
ilie  suitability  of  the  gas  for  engines.  Many  dissented 
from  the  idea  of  erecting  producers  ;  others  noted  that 
the  brush  discharge  had  failed  in  a  somewhat  similar 
application  ;  another  spoke  well  for  the  Theisen  washer. 
The  rest  of  the  papers  were  taken  as  read. 

Mr.  Carnegie  s;iid  Iil-  \\a~  dcliglitcd  to  see  how  every- 
thing was  criticised  in  the  lii-titiUc  :  it  certainly  was  no 
place  for  humbugs,  Hkv  would  very  soon  be  exposed. 
A  reception  on  the  tirst  night  and  a  dinner  on  the 
second  formed  part  of  the  functions  of  the  meeting. 

The  Presidential  Address. 

.At  the  dinner  many  notable  speeches  were  made  ;  the 
Duke  of  Devonshire  pointed  out,  amongst  other  things, 
that  the  system  of  sharing  profits,  so  ably  advocated  by  the 
President,  had  been  some  years  practised  by  Sir  George 
Livesey  at  the  South  Metropolitan  Gas  Works  in  London. 
Mr.  Balfour,  the  Prime  ^Minister,  in  an  eloquent  speech, 
went  further,  and  suggested  that  true  prosperity  could 
only  be  achieved  by  a  sort  of  general  profit-sharing 
amongst  the  nations  of  the  world.  When  proposing 
"the  Iron  and  Steel  Institute"  Sir  Henry  Fowler 
did  not  hesitate  to  say  that  "  few  recent  speeches  had 
produced  a  greater  impression  on  the  general  mind  of  the 
commercial  public  than  that  delivered  the  previous  day 
by  Mr.  Carnegie."  He  felt  sure  that  they  all  thanked  him 
for  having  put  forward  so  eloquently  and  powerfully  a 
solution  of  the  conflict  between  capital  and  labour,  which 
he  himself  had  adopted  with  such  signal  success.  The 
principle  of  conciliation  and  reconciliation,  which  Mr. 
Carnegie  had  not  only  advocated,  but  exemplified  in  his 
own  commercial  life,  he  had  infused  into  a  wider  atmos- 
phere. No  public  man  of  the  present  day  had  done  more 
to  influence  peaceable  feelings  between  .America  and 
Great  Britain  than  Mr.  Carnegie,  but  he  had  another 
aspect.  Many  men  could  make  money,  few  men  could 
keep  it,  and  still  fewer  could  give  it  away.  In  that 
respect  he  thought  that  Mr.  Carnegie  was  at  the  top  of 
the  free. 

The  whole  of  the  arrangements  of  the  meeting  reflected 
considerable  credit  upon  the  secretary,  Mr.  Brough,  and 
his  staff. 

Must  we  go  Abroad  for  Electpieal  Machinery  ? 

The  present  tendency  of  Enghshmen  to  indulge 
in  a  kind  of  national  modesty  contrasts  strangely 
with  the  breezy  optimism  of  the  American.  The 
recent  statement  of  Mr.  Selby  Bigge  anent  foreign 
competition  before  the  Departmental  Committee  on 
Electricity  in  Mines,  was,  however,  quickly  followed  by  a 
completely  opposite  opinion.  Mr.  Bigge,  according 
to  the  Times,  said  "  he  found  that  whenei-er  he  wanted 
electrical  machinery  for  work  on  a  large  scale  he  had  to 
get  it  from  America,  or  Germany,  or  Bel!;ium,  and  we 


were  at  least  four  or  Jive  years  behind  tho^e  cmintries  m 
the  application  of  electrical  machinery.  In  Germany 
they  were,  using  700  volts  in  practical  mining  woik, 
but  in  this  countiy  there  was  next  to  nothing  being 
done  in  that  way.  The  three-phase  system  was  used 
almost  entirely  on  the  Continent,  and  no  other  system 
could  be  applied  on  a  large  scale  to  mining  operations. 
M'hen  on  the  Continent  he  was  very  much  surprised 
to  see  the  enormous  machines  in  course  of  construction 
in  Berlin  and  Frankfiirt  for  two  large  electric  lighting 
companies  in  London,  and  for  Manchester.  Belfast. 
and  other  places  in  the  L"nited  Kingdom.  Even 
Glasgow  had  to  go  to  America  for  electric  machinery, 
and  whenever  it  was  a  question  of  machines  of  very 
special  design  or  large  size  they  had  invariably  to  go 
to  Ameiica  or  the  Continent.  The  question  of  carrying 
po\vei  into  mines  for  long  distances,  say  two  or  three 
nnles,  had  been  solved  by  the  German  engineers. 
A  great  number  of  installations  had  been  placed  for 
underground  work  in  the  mines  hi  Geimany,  and, 
owing  to  the  good  quality  of  material  and  the  regula- 
tions made  for  safety,  not  a  single  life  has  been  lost. 
In  reply  to  Mi.  Atkinson,  who  asked  why  we  were 
behindhand  in  this  country,  the  witness  said  that  the 
restrictions  on  enteiprise  by  the  Electric  Lighting 
Acts  and  tho  want  of  scientific  training  on  the  part 
of  the  managers  had  kept  us  back,  but  we  were  now- 
beginning  to  wake  up  to  the  situation. 

A  Reply. 

At  the  next  meeting  of  the  Committee,  Mi.  C.  W. 
Mountain,  electiical  engineer  of  Newcastie-on-Tyne, 
said  "he  wished  to  repudiate  statements  which  had 
been  made  the  previous  week  by  Mr.  Selby  Bigge,  to 
tho  effect  that  if  anyone  wanted  large  generators 
they  must  go  to  the  Continent  of  Europe  or  America 
for  them.  He  did  not  think  that  Mr.  Bigge  was  quite 
fair  to  the  English  manufacturers  of  electrical  machinery 
in  making  those  remarks,  for  there  were  firms  in  this 
country  making  as  good  generators  as  the  Germans 
or  .Americans  could.  He  had  been  through  the  German 
works,  and  had  seen  the  particular  generators  to  which 
Mr.  Bigge  referred,  and  he  found  that  the  principal 
reason  for  those  generators  being  made  in  Geimany 
was  because  English  manufacturers  were  too  busy 
and  were  not  prepared  to  take  them  at  the  price  at 
which  the  foreigners  took  them." 

Another  View. 

In  a  question  of  this  kind,  it  is  well  to  look  at  the 
facts  from  a  professional  standpoint,  carefully  weigh 
the  pros  and  cons,  and  form  one's  own  conclusionsf 
That  Mr.  Selby  Bigge  is  not  alone  in  his  opinion  is 
shown  by  the  following  letter  received  from  a  large 
tiim  of  electrical  engineers  : — 

"  We  can  only  endorse  Mr.  Selby  Bigge's  movement 
to  get  the  laws  of  this  country  with  regard  to  electricity 
in  mines  revised.  We  see  no  reason  why,  if  coal  mines 
on  the  Continent  and  in  America  can  be  worked  safely 
with  potentials  of  many  thousand  volts  to  the  great 
advantage  not   only   of  mine  owners  but   also  of   the 


electrical  industry  in  general,  this  should  not  be  done 
in  England  under  similar  conditions,  but,  up  to  the 
present,  practically  nothing  worth  mentioning  has 
been  done  ni  this  directon.  We  cannot  consider  a  plant 
in  this  countr\-  ot  300  h.p.  to  400  h.p.  an  important 
one  in  comparison  with  those  of  6,000  h.p.  to  10.000  h.p. 
on  tlie  Continent.  IMr.  Selby  Bigge  has  made  a  bold 
stroke,  and  we  admiie  not  only  his  pluck  but  also  his 
business'abihty  and  far-sightedness." 

The  Effect  of  Restrictions. 

A  gentleman  who  has  a  good  deal  to  do  w.th  power 
and  mining  work  writes  as  follows  ;— 

"  The  development  of  the  application  of  electric 
power  to  industrial  purposes,  and  consequently  of  the 
electrical  manufacturing  industry,  in  this  country,  has 
been  seriously  handicapped  in  the  past  by  lestnctive 
legislation,  promoted,  in  many  cases.  b\  apposing 
vested  inteiests  (such  as  the  ga.  interest.  .,s  regards 
the  lighting  development),  in  addition  u.  -u.  habitual 
caution  in  the  adoption  of  new  systems  iiu.  living  the 
possibility  of  danger  to  the  public.  While  this  country 
was  experiencing  a  period  of  retarded  de\  elopment. 
the  United  States  and  the  Continent,  with'.ut  the 
restrictions  and  difficulties  that  were  encountered 
here,  were  progressing.  Thus,  when  tins  country 
was  ready  to  consider  extensive  developments  m  this 
direction,  standards  had  been  evolved  b^  tlie  ]>!<icess 
of  time  both  in  the  Ignited  States  ar.d  uii  tli.  (  .in  in  cut. 
and  rapid  deliveries  were  obtainable.  At  tl.i  -.iiuc 
time,  oiu  manufacturing  industries  had  ii"i  l-'i n  idle, 
but  lacked  the  facihlies  which  a  r.'nMIx  iu'vmh" 
market  had  afforded  our  competitor.?.  \t  iIil  jh. -tnt 
time,  in  spite  of  the  ditficulties  mentu 'lui:  an  1  the 
consequent  delay  in  the  growth  of  manufactviiing 
facilities  for  the  production  of  electrical  apparatus 
in  this  countiy,  our  facilities  ate  raoie  than  sufficient 
to  provide  for  the  whole  of  the  requirements  of  this 
country  and  the  colonies.  This  is  fully  borne  out 
by  the  large  works  foi  the  production  of  electrical 
apparatus  that  have  recently  been  established  ;  there- 
fore, the  statement  made  by  a  witness  before  the 
Departmental  Committee  on  Electricity  in  Rlining, 
reported  in  the  Times-oi  the  23rd  ult.,  that  when  he 
wanted  electrical  machinery  on  a  large  scale,  he  has 
to  get  it  from  Germany,  America,  or  Belgium,  is, not 
to-day  borne  out  by  facts.  There  is  no  necessity  for 
purchasers  to  seek  electrical  machinery  abroad  on  the 
grounds  of  inability  to  obtain  it  in  this  country.  This 
is  fully  corroborated  by  the  lists  of  tenders  for  electrical 
apparatus  in  connection  with  public  works  which  are 
published  from  time  to  time,  showing  the  large  number 
of  firms  that  are  in  a  position  to  supply  electrical 
apparatus  to  meet  all  requirements. 

A  Question  of  Price. 

"  The  principal  factor  that  has  determined  the  placing 
of  business  on  the  Continent  during  the  last  two  or 
three  years  has  been  the  cjuestion  of  price.  The 
prices  quoted  by  our  Continental  competitors  are  such 
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that  It  would  he  cominerciallv  unsound  Im  i  nuUsu 
manufacturers,  with  higher  labour  cIkiivi--  n'.'i  i 
reasonable  amount  of  profitable  business  in  h.<n>\  i- 
fill  their  shops  with  work  at  such  prices,  which  cannot 
possiblv  in  many  cases  pay  the  standing  charges. 
This  competition  is  explained  by  the  recent  industral 
depression  on  the  Continent,  particularly  in  Germany, 
due  to  the  fact  that  large  factories  for  the  production 
of  electrical  apparatus  were  erected  there  some  years 


ago  during  a  wave  ot 
resulted  in  both  i.\er-pr<: 
facturing  facilities,  whe 
normal  state.  A  large 
facturing  companies  on  the  Conti 


pros])crit 


which 


nieth. 


in  and  a  surplus  of  manu- 
market  returned  to  its 
ber  of  electrical  manu- 
have  been  under 
the  nece"ssitv  of  obtaining  orders  to  fill  their  shops  at 
all  costs,  if  for  no  other  reason  than  in  order  to  minimise 
the  loss  on  their  standing  charges,  thus  enalilmg 
them  to  keep  their  organisations  together  while  waiting 
for  improvement  in  the  industrial  conditions  of  the 
market. 

"  A  new  era  has  cuniineiued  111  this  cimnti)  duiin- 
the  past  three  years,  witli  thi'  more  extensive  applica- 
tion of  electric  jhumt  tn  industrial  purimsis^  and  tie 
necessity  all  br.nnli..-  ot  inchistr\' 1ki\ 
increasing  foreign  ciiiiipetitiini.  tn  bri 
up  to  the  highest  pitch  ot  perlection,  and  so  retiuce 
the  cost  of  production  to  the  absolute  minimum. 

Superiority  of  Our  Machinery. 

•■  Many  of  our  large  electrical  manufacturing  com- 
panies liave  formed  foreign  connections,  and  haM 
been  improving  on  designs  that  have  been  evohed 
both  m  America  and  on  the  Continent  so  as  to  r.  iid.  1 
them  more  particularly  suitable  for  the  English  luai  k<  1  : 
thus  our  torcii;ii  competitor  has  no  advantage  wliii- 
soever  in  dr-iLii  :  '.'iir  methods  of  construction  n 
anythinu  ii-  -iiiiiior  to  those  of  our  comi".iiioi~ 
the  resulting  iHodiict  being  in  many  cases  ot  .1  ino|.^ 
substantial  character  and  more  highly  tiiiishcd  :  .nn 
the  design  of  the  apparatus  that  is  ni.uiiil.Ktund  n 
this  countrv  is  equal  to  apparatus  maiudactured  r, 
any  part  of  the  world,  and  for  use  in  this  country  1- 
undoubtedly  superior  to  the  majority  of  that  imported, 
as  the  conditions  in  every  country  are  necessariK 
different,    and    require    different    methods    and    treat 


Not  Realised. 

"  There  is  a  great  tendency  on  the  part  of  some 
purchaseis  to  place  all  their  inquiries  abroad  without 
even  attempting  to  familiarise  themselves  with  th. 
facilities  offered  by  the  various  manufacturing  com 
panics  established'  here  ;  the  developments  in  thi- 
countrv  during  the  past  few  years  having  been  si 
rapid  and  extensive  that  they  have  not  been  full\ 
realised  bv  manv.-  The  witness  above  referred  to  1- 
reported  to  have  stated  that  in  Germany  a  pre.ssun 
of  700  volts  was  common  in  mining  work,  and  that 
there  was  almost  nothing  of  the  kind  in  this  country 
This  evidence  left  it  to  be  inferred  that  there  wa- 
nothiug  in  this  country  of  a  similar  kind  because  oi 
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the  want  of  pri":jiress  on  the  part  of  the  manufacturing 
companies  and  the  lack  of  enterprise  and  ability  on  the 
pait  of  the  electrical  engineering  community.  It  is 
probable  that  this  inference  was  not  intended,  but 
that  is  the  impression  that  the  report  conveys.  In 
any  event,  if  any  of  our  leading  electrical  engineering 
companies  were  granted  the  opportunity  by  our  large 
coUiery  pioprietors,  they  would  have  no  hesitation 
whatsoever  in  guaranteeiu',:  saiNl.u  t.us  results  under 
similar  conditions  with  Kn^li^li  iiiul'-  .ip|i;uatus  from 
English  desi>,ns.  So  far  as  the  ,ip|'lK.iti.:n  of  electrical 
power  in  .this  held  is  concerned,  the  want  of  develop- 
ment is  almost  entirely  due  to  the  hesitation  shown 
on  the  part  of  the  colliery  owners  to  brine;  their  equip- 
ments up  to  date,  le.sulting.  doubtless,  from  various 
causes,  such  as  .i  natural  conservatism,  a  lengthened 
period  of  continued  prosperity,  durin!>  which  they 
would  not  consider  the  inconvenience  and  probable 
loss  of  profit  incident  on  any  changes  in  their  plant, 
and  also  the  fact  that  fuel  economy,  which  is  one  of 
the  economies  that  all  power  users  first  consider,  does 
not  represent  to  them  such  a  serious  factor  as  to  others 
W'th  whom  coal  iscostlv.  The  economies  resultiiv.;  from 
greater  e.xpedition  and  convenience  in  haiulhni;  tools, 
and  piocesses  cannot  be  estimated  in  figures,  and  thus 
proper  wei>;ht  is  often  not  given  to  this  important 
feature,  the  actual  value  of  wliich  can  only  be  deter- 
mined by  experiment. 

"  The  electrical  industry  is  making  rapid  strides, 
and  the  majority  of  the  large  manufacturing  companies 
ha\-e  prepared  comprehensive  standards  in  different 
hues  of  electrical  apparatus  specially  designed  to 
meet  the  English  market.  There  is  also  a  tendency 
to  a  more  libeial  recognition  of  the  electrical  industry, 
by  the  removal  of  restrictions  and  a  reluctance  to 
impose  prohibitive  restrictions  on  new  developments 
in  Parliament  that  has  recently  given 
impetus  to  the  industrv  as  a  whole." 


Proposed  Watt  Memorial. 


ting 


emorial  is   projected  in  hor 


of 


James  Watt,  the  Father  of  steam  engineering. 
Mr,  .\ndrew  Carnegie  has  offered  to  give  a  sum  of 
;£io,ooo  towards  a  monument  at  Greenock  that  shall 
be  of  some  practical  use  as  well  as  a  record,  and  many 
other  large  subscriptions  are  promised.  The  trouble 
is  what  form  the  memorial  is  to  take,  and  the  decision 
on  this  point  will,  no  doubt,  largely  condition  the  public 
subscription.  The  Hon.  J.  C.  Burns,  son  of  the  late 
and  brother  of  the  present  Lord  Inverclyde,  Chairman 
of  the  Cunard  Company,  suggested  that  no  better 
memorial  could  be  founded  than  an  experimental  tank 


for  shipbuilders  and  engineers,  and  this  proposal  is 
favoured  by  some.  On  the  other  hand,  it  is  contended 
that  such  a  tank  would  be  of  practical  benefit  to  a  part 
of  mechanical  engineering  only,  and  that  a  memorial  to 
James  Watt  should  take  a  form  wliich  will  be  of  interest 
and  value  to  all  users  of  steam  power.  The  larger 
design  is  to  make  the  memorial  an  international  one — such 
as  a  College  of  Research,  or  an  Institute  to  aid  Invention. 
With  reference  to  the  offer  of  iSIr.  .\ndrew  Carnegie 
to  contribute  towards  the  formation  of  a  permanent 
and  useful  memorial  U<  James  Watt,  it  is  noted  that 
the  grandest  tribute  yet  paid  to  Watt  was  that  paid  by 
the  most  eminent  living  electricians,  m  naming  "  a 
Watt  "  as  tlie  unit  of  electrical  power  all  the  world 
over.  At  the  ChiCMj-  l-.l-i  trnal  Congress  of  1893, 
we  are  reminded  that  I'.ntiiii  ih.  Inited  States,  France, 
Germany,  Italy,  .\ii^tii,i  M.\h'i  Switzerland,  Sweden, 
and  Canada,  all  sent  oIik  lal  representatives,  whose 
recommendations  were  promptly  adopted  by  the 
Governments  concerned.  These  electricians  resolved 
to  advise  the  adoption  of  electrical  units  and  names. 
The  name  of  the  founder  of  the  science  of  electro- 
dynamics, the  great  Frenchman.  Andre  Marie  Ampere, 
was  made  to  stand  for  "  current."  The  aristocrat, 
Charles  Augustin  de  Coulomb,  stands  for  "  quantity." 
Michael  Faraday  stands  for  "  capacity."  The  .Ameri- 
can, Joseph  Henry,  stands  for  "  induction."  James 
Prescott  Joule  for  "  work."  The  German,  Cieorg 
Simon  Ohm,  stands  for  "  resistance."  The  Italian, 
Allessandro  Volta.  stands  tor  "  force."  The  famous 
James  Watt  for  "  power."  Watt,  in  electrical  nomen- 
clature represents  Power.  -\n\-  good  modern  dictionary 
of  the  Enghsh  language  gives  "  a  Watt  "  as  the  unit 
of  electrical  power,  but  i^it  always  remembered  why 
the  unit  IS  so-called  : 

Mr.  W.  G.  McMillan. 

On  the  occasion  of  a  call  at  the  new  offices  of  the  Insti- 
tute of  Electrical  Engineers  after  the  Italian  tour,  we 
found  Mr.  W.  G.  iMcMillan,  the  secretary  of  the  Institute, 
under  the  impression  that  "  everything  would  soon 
be  straight."  .\s,  however,  complete  order  appeared 
to  reign  throughout  tlie  nine  rooms  which  comprise 
the  flat,  the  deduction  we  drew  from  Mr.  McMillan's 
remark  and  the  state  of  the  premises  was  that  the 
Society  possesses  a  secietary  who  knows  the  value  of 
order  :  indeed,  some  ingenious  adaptations  of  the 
card  system  and  the  excellent  arrangement  of  the 
library  and  offices  served  to  confirm  this  impression 
during  our  visit.  The  new  headquarters  offer  a  decided 
improvement  upon  tlie  old  premises,  and  are  very  close 
to  Victoria  Station. 
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MR.   ANDREW    CARNEGIE  ON  THE 
MANAGEMENT    OF    MEN. 

A/fR.  ANDREW  CARNEGIE'S  Presidential 
■*•'''■  address  to  the  Iron  and  Steel  Institute 
was  devoted  to  "  the  organisation  and  manage- 
ment of  that  most  complicated  of  all  pieces  of 
machinery — Man."  He  remarked  that  "in  the 
early  days  the  admission  of  young  partners 
without  capital  was  unheard  of.  The  joint 
stock  form  did  not  lend  itself  readily  to  the 
substantial  recognition  of  exceptional  service 
from  the  exceptional  man,  yet  it  was  in  this 
direction  that  the  most  important  changes 
had  come  in  the  business  department." 

PERFECT  MANAGEMENT  AND  HOW  SECURED. 

Speaking  from  experience,  we  of  the  Carnegie  Steel 
Company  had  not  gone  very  far  in  manufacturing 
before  discovering  that  perfect  management  ni  e\ery 
department  was  needed,  and  tliat  this  depended  upon 
the  men  in  charge.  Thus  began  the  practice  of  inter- 
esting the  young  geniuses  around  us,  as  they  proved 
their  aliility  to  achieve  unusual  results — the  source  of 
big  dividends.  These  received  small  percentages  in 
the  firm,  which  were  credited  to  them  at  the  actual 
cash  invested,  no  charge  being  made  for  good-will. 
Upon  this  they  were  charged  interest,  and  the  surplus 
earned  each  year  beyond  this  was  credited  to  their 
account.  By  the  terms  of  the  agreement,  three- 
fourths,  of  their  colleagues  had  the  right  to  cancel  it, 
paying  the  party  the  sum  then  to  his  credit.  This  pro- 
vision was  meant  to  meet  possible  e.xtreme  cases  of 
incompatibility  of  temper,  or  of  the  recipient  proving 
incapable  of  development,  or  of  enduring  prosperity. 
At  death  the  interest  is  reverted  to  the  firm  at  its  book 
value.  The  young  men'  were  not  required  to  assume 
any    financial    ubhgation,    and    not    i;ntil    tlieir    share 


was  fully  paid  by  the  profits,  and  there  was  no  further 
liabiUty  upon  it,  was  it  transferred  to  them.  Thus 
thoughts  of  possible  loss  never  prevented  concentration 
upon  their  daily  duties.  They  were  not  absorbed  m 
the  daily  quotations,  for  the  shares  were  not  upon  th.- 
Stock  Exchange  or  transferable.  This  pohcy  resnlttd 
in  making  some  forty  odd  young  partners,  a  number 
which  was  increased  at  the  beginning  of  each  year. 

By  this  plan  they  were  rapidly  paying  for  their 
interests  and  promising  to  become  the  millionaires  of 
the  then  seemingly  somewhat  distant  future  whicli 
liowever,  proved  not  so  very  distant.  They  are  now 
rich  men.  You  will  not  fail,  however,  to  note  that  the 
plan  kept  them  all  in  excellent  training,  as  poor  men, 
still  hving  upon  their  salaries — milhonaires  in  posse 
indeed,  but  not  in  esse — quite  a  difference,  for  milhon- 
aires seem  liable  to  develop  when  still  very  young  so 
manv  hitherto  unsuspected  weak  spots  in  their  consti- 
tutions requiring  careful  nursinij,  and  many  absenc-; 
and  short  hours,  and  a  dozen  other  impediments  t^ 
hard  continuous  exertion,  that  it  does  not  seem  good 
for  their  robust  health  that  they  should  be  undul>- 
burdened  before  reaching  middle  age.  The  zest  of  the 
chase  is  over  too  soon. 

ONLY     A     "THUNDERING"     SALARY     WANTED. 

We  did  nut  fail  to  see,  as  the  works  enlarged,  ho  \ 
much  success  depended  upon  the  mechanical  men,  tin- 
superintendents  and  foremen,  yet  not  one  of  these  had 
up  to  that  time  been  admitted  as  partner.  The  bufi 
ness  and  the  mechanical  men — office  and  mill — were 
still  widely  separated.  Well  do  I  remember  the  fir^t 
attempts  to  bring  these  two  departments  into  closvi 
relations.  It  was  made  wiih  our  Captain  Jones,  one 
of  your  members,  well  knovyi  and  appreciated  !> 
many  of  you  as  in  the  foremost  rank  of  manager^, 
perhaps  the  foremost  of  his  day  in  America.  He  can- 
to us  as  a  working  mechanic  at  eight  shillings  per  da . 
I  explained  to  the  Captain  how  several  of  the  youn^'  i 
men  in  the  business  department  had  been  made  partntj  - 
and  were  actually  receiving  nuicli  greater  rewards  th.m 
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he,  while  his  senuces  were  at  least  equally  valuable, 
and  infomied  him  that  we  wished  to  make  liim  a 
partner.  I  shall  never  forget  his  reply.  '  Mr.  Carnegie, 
I  am  much  obliged,  but  I  know  nothing  about  business, 
and  never  wish  to  be  troubled  with  it — I  have  plenty 
to  trouble  me  here  in  these  works.  Leave  me  as 
I  am,  and  just  give  me  a  thundering  salary.'  '  Here- 
after,' I  said.  '  the  salary  of  the  President  of  the 
United  States  is  yours.  Captain,'  and  so  it  remained 
till  the  sad  day  i  >f  his  death.  My  seniors,  the  presidents 
of  the  other  manufacturing  concerns,  did  not  fail  to 
take  me  to  task  for  ruining  the  steel  business  by  paying 
a  mechanic  more  salary  than  any  of  them  received. 
Being  much  the  youngest  of  these  great  dignitaries,  I 
humbly  confessed  my  wrong  doing,  not.  however, 
faiUng  to  inquire  if  they  knew  where  we  could  find  two 
or  three  more  Captain  Joneses  at  double  the  price. 
We  did  not  overpay  the  Captain  ;  he  was  worth  several 
ordinary-  salaried  presidents.  The  Captain's  refusal 
of  partnership  was  the  only  one  which  ever  came  within 
my  experience.  None  of  the  other  mechanics  ever 
preferred  salary  to  partnership,  and  they  were  wise. 
Nothing  can  compare  with  that  form.  From  that  time 
forward  the  union  of  the  mechanical  and  business 
partners  went  steadily  forward  until  no  manager  of  a 
mill  was  without  his  interest  in  the  business,  as  per- 
taining to  the  position,  and  no  board  of  management, 
or  important  committee,  was  without  a  mechanical 
representative.  Thereafter,  mill  and  office  conferred 
upon  all  important  sales  and  contracts.  The  mechanic 
and  the  man  of  affairs  were  in  constant  consultation 
and  fellow  partners — one  of  the  most  profitable  changes 
that  we  ever  made. 

PROFIT    SHARING. 

There  was  another  step  taken  in  the  same  direction. 
Men  having  others  under  their  charge  were  given  an 
interest  in  the  proceeds,  or  savings  in  cost,  in  their 
department.  Where  it  was  impossible  to  decide  the 
limits  of  a  department,  the  managers  were  rewarded 
by  handsome  bonuses  beyond  their  salary,  based  upon 
the  general  profits  of  the  j-ear.  This  plan  of  reward 
according  to  results  for  heads  of  dcpartnjents,  has 
already  become  so  general  and  is  spreading  so  fast  that 
we  may  be  sure  it  has  proved  its  efficiency.  I  never 
see  a  fishing  fleet  set  sail  without  pleasure,  thinking 
this  is  based  upon  the  form  which  is  probably  to  prevail 
generally.  Not  a  man  in  the  boats  is  paid  fixed  wages. 
Each  gets  his  share  of  the  profits.  That  seems  to  me 
the  ideal. 

The  great  secret  of  success  in  business  of  all  kinds, 
and  especially  in  manufacturing,  where  a  small  saving 
in  each  process  means  fortune,  is  a  liberal  division  of 
profits  among  the  men  who  help  to  make  them,  and 
the  wider  distribution  the  better.  Unsuspected  powers 
lie  latent  in  willmg  men  around  us  which  only  need 
appreciation  and  development  to  produce  surprising 
results.  You  nmst  also  capture  and  keep  the  heart 
of  the  original  and  supremely  able  man  before  his 
brain  can  do  its  best.  Indeed,  this  law  has  no  limits. 
Even  the  mere  labourer^becomes  'more  efficient  as"  his 


regard  for  his  employer  grows.     Hand  service  or  head 
service,  it  is  heart  service  that  counts. 

THE     DEEP    WELL    OF    MUTUAL    REGARD. 

Disputes  of  some  kind  between  Capital  and  Labour 
are  alwa>s  in  e\idence,  but  it  must  never  be  forgotten 
that  m  the  wide  fields  of  domestic  service  and  in  that 
of  the  few  employees  with  a  working  master,  which  com- 
bined, embrace  by  far  the  greater  number  of  wage  earners, 
all  is,  upon  the  whole,  satisfactory ;  there  reigns 
peace,  with  the  inevitable  individual  exceptions.  We 
see  in  this  encouraging  fact  the  potent  and  salutary 
influence  of  the  personal  element.  The  employer 
knows  his  men,  and  the  men  know  their  employer ; 
there  is  mutual  respect,  sympathy,  kindly  interest, 
and  good  feeling— henct-  peace.  The  friendship  of  the 
employers  and  their  children  for  the  old  servants,  and 
the  affection  of  these  for  their  masters  and  mistresses 
and  tlieir  Lliil.lreii,  is  one  of  the  most  deUghtful  features 
of  life.  What  lias  produced  this  reciprocal  affection  ? 
Nut  the  mere  payment  of  stipulated  wages  on  the  one 
part  and  the  bare  performance  of  stipulated  duties 
on  the  other— far  from  this.  It  is  the  something 
more  done  upon  both  sides,  and  the  knowledge  each 
has  had  opportunity  to  gather  of  the  other,  their 
\irtues,  kindness— in  short,  their  characters.  The 
strict  terms  of  the  contract  are  drowned  in  the 
deep  well  of  mutual  regard.  Labour  is  never  fully  paid 
by  monev  alone. 

If  tlie  managing  owners  and  officials  of  great  cor- 
porations could  only  be  known  to  their  men,  and 
equally  important,  their  men  known  to  their  employers, 
and  tile  hearts  of  each  exposed  to  the  other,  as  well 
as  their  difficulties,  we  should  have  in  that  troublesome 
field  such  harmony  as  delights  us  in  the  domestic. 

THE     SLIDING    SCALE. 

l'a>Mn:,'  o\.r  ilii-  iia\-  when  the  employer  of  capital 
owiu-il  and  m.in.ivi'l  lii^  workmen  as  slaves,  it  is  sur- 
prising tc.  m.te  that  e\  en  as  late  as  1799  villeinage 
still  hngered  in  Scotland.  Miners  and  labourers  were 
practically  transferred  with  the  mine  when  it  was 
sold.  Speaking  recently  to  a  most  intelligent  miner 
in  Fife.  I  mentioned  the  fact  that  our  forefathers  were 
thus  transferred.  To  the  inquiry  what  would  be 
thought  now  if  the  employer  desired  to  transfer  the 
men  with  tin-  inim-s,  Iir  it-plied  ;  "  Aw,  there  would  be 
twa  at  that  l.ai-.nii,  I'lii  thinkin'."  You  have  to  be 
Scotch  fully  t-  .ii.iirn.iate  the  reply,  for  much  lies  in 
the  accent,  the  tuinklc  of  the  eye,  and  significant  nod. 

The  payment  in  merchandise,  in  whole  or  part,  and 
the  obligation  to  perform  certain  duties  to  the  em- 
ployer lingered  after  villeinage  passed  away,  but  to-day 
we  have  reached  the  stage  of  perfect  equahty  between 
the  two  contracting  parties.  Each  is  free  to  demand 
terms  or  to  terminate  agreements.  But  the  irresistible 
pressure  which  has  forced  change  after  change  in  the 
relations  of  capital  and  labour  still  operates  unchecked 
—a  sure  indication  that  the^^final  stage_has  not  yet  been 
reached.  We  have  evidence  of  this  in  another  im- 
portant   ailvance,    the    sliding    scale,    which    provides 
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notfa  fixed^wage,  but  in  some  degree  a  settlement  by 
results.  If  I  were  asked  what  was  the  best  service 
the  Carnegie  Company  was  ever  able  to  render  the 
wage-earner,  next  to  giving  steady  employment  at 
wages  equal  to  any,  I  should  answer  it  by  persuading 
them  to  adopt  the  sliding  scale,  with  a  minimum 
insuring  living  wages,  at  its  works  at  Braddock, 
fourteen  years  ago,  which  has  given  perfect  satis- 
faction from  that  day  to  this,  and  is  still  in  force,  and 
has  produced  undisturbed  barmonv  between  capital 
and  labour, 

EMPLOYEES-     INVESTMENTS. 

While,  as  you  have  seen,  the  Carn  ,1.  (  ,  ,iii|..in', 
mterested  its  young  men  a?  partners  an. I  \\,i-  al  ■,i\.- 
anxious  to  reward  excfiitir.nal  ocrvic.-.  ami  carrad 
the  bonus  to  an  extent  iirihin-,  unkiiDwn  m  an\ 
similar  organisation,  the  in,i~  .  -  it  tin-  r.rdaiarv  work- 
men could  not  be  embran.1l  nn.lc.  the  limited  partiKi- 
ship  form,  even  if  it  had  been  thoii>;lU  desiralile  that 
their  savings  should  be  so  msfsted.  The  objection 
to  this  from  the  ])oint  ut  \  lew  of  the  workman,  and 
which  we  were  never  .ible  to  ^.tirmonnt.  was  the  instruc- 
tive fact  that  the  maj..rity  ot  the  lar^e^t  manufacturing 
concerns  in  the  United  States  h.ive.  at  some  period 
in  their  career,  either  been  m  the  hands  of  receivers, 
been  mortgaged,  reorganised,  or  sold  by  the  sheriff 
to  the  great  loss  of  their  ornjiinal  owners.  More  than 
once  in  the  histor\  ol  tJM.  1  ,irne;^ie  Company,  leading 
partners  have  been  -. .  (lo,,i,ti,,l  o|  n,  future  as  to  beg 
their  more  oplmn-ii.  ^enio,  n,  |,,i\  large  amounts  of 
their  interests  at  actual  co-t.  The  great  Cambrian 
Iron  Company  was  twice  111  tiouble,  and  once  sold  bv 
the  sheriff ;  Joliet  Works  were  also  so  sold  ;  the 
Bethlehem  Company  has  twice  been  mortgaged  ;  the 
sL\  per  cent,  first  mortgage  bonds  of  the  immense 
Chicago  Works  have  been  sold  for  as  low  as  70 
per  cent,  and  its  shares  at  less  than  one-half  of  their 
par  value. 

The  Troy  Iron  and  Steel  Compau}-  has  lost  heavily 
and  undergone  several  reorganisations.  It  may  be 
said  that  these  disasters  are  of  the  distant  past,  but 
history  has  a  way  of  repeating  itself  which  we  do 
well  to  remember.  The  Pennsylvania  Steel  Companv 
has  in  recent  years  been  in  the  reci'i\-er's  hands.  Its 
shares,  in  demand  at  $300  in  iSni,  >o1,i  m  V,:;  as  low 
as  $20.  There  was  no  over-cai>italisatU)n  111  any  of 
these  companies.  Only  actual  cash  counted.  It  is 
just  announced  that  our  oldest  and  largest  ship- 
building company  must  be  reorganised,  for  which  seven 
and  a  half  million  dollars  (one  and  a  half  million  sterhng) 
are  needed.  Its  shares,  which  have  sold  above  $85, 
are  now  at  $38.  The  vicissitudes  of  the  leading  iron 
and  steel  concerns  of  Tennessee  and  Colorado  are  still 
in  evidence.  Our  friends  in  Canada  have  similar 
experiences.  Shares  of  their  large  Dominion  Iron 
Company,  which  sold  at  $60  last  month,  are  quoted 
to-day  at  $25. 

Our  experience  in  America  has  not  been  peculiar. 
The  year  before  last  the  iron  and  steel  works  of  Germany 
were    generally    in    depressed    conditions,    and    their 
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shares  suffered  heavily.  Your  own  experience  in 
Britain  is  similar. 

Had  the  employees  of  leading  American  railway 
systems  invested  in  their  shares  last  year,  they  would 
already  have  lost  nearly  a  quarter  of  their  savings, 
Peims\l\-ania  Railroad  shares  having  fallen  $38  ; 
New  York  Central,  $40 ;  Chicago,  Milwaukee  and 
St.  Paul,  S41  ;  Ilhnois  Central,  $42  per  share,  It  will 
be  said  that  these  losses  may  be  recovered.  Quite 
true,  but  also  true  tliat  tlie\  mav  be  doubled.  No  man 
can  tell. 

It  is  this  ever  I'le^eiil  .1  in-er  of  luss  to  the  investing 
workman  in  all  liehls  ol  iiu-e>tnient  which  makes  the 
I  .0, .  riDmiit  Savings  Bank  of  P.ritam  so  great  a  boon, 
.iliiion-li  oiiK  2\  per  eeiit.  interest  be  allowed.  The 
l'iinLi['al  IS  absolutely  safe,  and  this  is  the  vital  point 
\Mthont  which  little  genuine  good  to  the  workers  can 


HOUSE    BUILDING. 

Bearing  all  this  in  mind,  the  thcnight  of  asking  the 
working  man  to  risk  his  precious  sa\ings  in  the  manu- 
facturing or  any  form  of  business  was  always  dis- 
carded by  us  as  too  dangerous  for  him.  He  was 
advised  to  buy  a  home  instead,  and  save  his  rent.  To 
facilitate  this,  money  to  build  a  home  was  lent  to  any 
employee  who  had  the  ground  clear  of  debt.  Their 
savings  up  to  $2,000  each  were  taken  by  the  Company 
and  placed  in  a  special  trust  fund,  entirely  separate 
from  the  business.  Interest  at  six  per  cent,  was  allowed 
to  encourage  the  workman  to  save  part  of  his  earnings 
for  old  age.  The  funds  received  were  lent  upon  mort- 
gage on  real  property,  generally  to  such  workmen  as 
wished  to  build  homes.  It  was  belie\ed  that  this 
was  the  safest,  and  therefore  the  wisest,  use  of  their 
savings  which  workmen  could  make. 

The  most  convincing  proof  of  the  steady  march  ol 
labour  towards  a  recompense  based  more  and  more- 
upon  profits,  or  dispersed  m  forms  drawing  capital  and 
labour  into  the  peaceful  bonds  of  mutual  obligation, 
is  to  be  credited  to  the  United  Steel  Company,  the 
largest  of  all  industrial  corporations.  For  this  it 
deser\-es  unstinted  praise,  as  proving  a  genuine  con- 
sideration for  the  interest  of  the  workmen  and  sagacious 
thought  for  its  own. 

THE     UNITED     STEEL     COMPANY'S     PLAN. 

To  this  step  I  invite  your  earnest  attention,  for  it 
may  well  prove  of  surpassing  importance  and  mark  an 
epoch  in  the  historj-  of  the  relations  of  capital  and 
labour.  It  may  even  be  looked  back  to  as  having 
furnished  the  solid  foundation  for  the  solution  of  most 
of  the  troublesome  questions  between  them. 

It  is  in  this  form  :  Twenty-five  thousand  of  the  $100 
shares  of  preferred  seven  per  cent,  stock  were  offered 
to  its  168,000  employees  at  $82.50  per  $100  (£16.12  per 
£20)  share,  in  different  amounts  according  to  their 
earnings.  These  were  subscribed  for  twice  over  ; 
nearlv  one-sixth  of  the  men  subscribed — one-half  being 
salaried  men.     Twentv  thousand  more  shares  of  stock 
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were  afterwards  provided,  making  45,000  in  all,  worth 
about  $4,500,000  (/goo.ooo) ;  monthly  payments  being 
received.  Another  distribution  of  shares  is  intended 
next  year. 

One  valuable  and  praiseworthy  feature  is  that  for 
lue  years  those  holding  their  shares  and  still  in  the 
MTvice  are  given  a  yearly  bonus  of  $5  upon  their 
sliares,  and  during  a  second  five-year  term  a  bonus, 
.iniount  not  yet  fixed,  is  promised.  The  third  feature, 
i(|ually  praiseworthy,  is  the  resolve  to  set  apart  yearly 
Ir.mi  earnings,  should  these  exceed  $80,000,000  (say 
iif>,ooo,ooo),  one  per  cent,  of  the  earnings,  and  for 
fach  $10,000,000  (/2,ooo,ooo)  of  earnings  an  additional 
nne-fifth  of  one  per  cent.,  for  a  fund  u,  be  awarded 
til  such  of  their  otficials  and  men  as  ha\e  in  the  opinion 
''t  the  Finance  Committee,  best  deserved  it.  as  a  reward 
111  merit,  and  not  pro  rata. 

It  will  be  noted  that  the  mvestment  is  at  the  risk 
if  the  men.  This  seems  a  feature  ulu.  Ii  ui-  nia\  , 
liiiwever,  expect  the  Corporation  tn  ijiui'^i  is  ,■%.- 
perience  is  gained,  as  the  plan  is  must  \\u\,-\\  si.it,-,! 
t(i  be  subject  to  future  changes.  Tlie  wi.rkiiiLi-niaii, 
wlio,  necessarily  unacquainted  with  busine.ss.  buvs  his 
shares  upon  trust,  and  becomes  the  beneficiary  or  the 
MCtim  of  his  employers,  should  be  considered  as  an 
inexperienced  \-<.iitli  m  tlie  aftair  ;  besides,  he  is  asked 
to  invest,  nut  solely  fur  his  own  advantage,  but  at 
least  equally  lor  that  of  his  employer.  His  adviser 
is  not  a  disinterested  party,  and  therefore  cannot  be 
absolved  from  responsibilitj-,  which  would,  I  am  con- 
fident, lead  the  owners  of  the  I'nited  States  Steel  Com- 
pany to  savi-  tli.-ii  p:|st,n,_  v.,  ir  kill. Ml  from  loss  through 
following  tliiii-  .hImii  ihis  iiUi.i-  bemu  intended 
to  promote  tin-  imitu.il  :ii|\;nnjur  of  the  Companv 
and  the  workers.  The  responsibility  is  not  small, 
since  the  circular  assures  tlie  workmen  thev  are  oftered 
"a  safer  and  more  piolitable  investment  than  the 
workman  could  possilily  find  for  his  savings  elsewhere." 
How  much  better,  theielore,  that  the  legal  form  should 
be  given  to  the  moral  claim. 

There  is  another  consideration,  the  influence  upon  the 
prudent  workmen  of  distracting  anxiety  in  regard  to 
the  absolute  safety  of  what  may  be  his  sole  provision 
for  old  age.  He  will  see  every  morning  the  Stock 
Exchange  quotations,  for  the  American  workman  reads 
the  papers.  Only  recently  he  would  have  seen  the 
preferred  stock  of  the  United  States  Steel  Company 
temporarily  quoted  lower  than  the  price  charged  for 
it  to  him.  This  may  mean  little  to  the  man  of  affairs 
familiar  with  the  ups  and  downs  of  the  mercurial 
Stock  Exchange.  But  what  must  be  the  effect  upon 
the  uninformed  workman  "r  Of  this  I  am  well  assured  : 
the  workman  whose  thoughts  are  upon  tlie  speculative 
surprises  of  the  Exchange  will  not  prove  desirable. 
Speculation  is  the  parasite  of  business,  feeding  upon 
values,  creating  none,  and  is  wholly  incompatible  with 
the  satisfactory  performance  of  other  regular  work 
requiring  constant  care  and  caution.  In  the  interest 
of  the  employer,  therefore,  as  well  as  that  of 
the  workman,  the  savings  of  the  latter  should  be 
secure. 


THE   LABOURER  AS  CAPITALIST-PARTNER. 

Thus  we  see,  gentlemen,  that  the  world  moves  on 
step  by  step  toward  better  conditions.  Just  as  the 
mechanical  world  has  changed  and  improved,  so  the 
worhl  of  labour  has  advanced  from  the  slavery 
of  the  labourer  to  the  day  of  his  absolute  indepen- 
dence, and  now  to  this  day,  when  he  begins  to 
take  his  proper  place  as  the  capitalist-partner  of  his 
employer. 

Perhaps  I  may  be  considered  much  too  sanguine  in 
this  forecast,  which,  no  doubt,  will  take  time  to  reahse, 
but  as  the  result  of  mv  experience.  I  am  convinced  that 
the  huge  combination,  and  even  the  moderate  corpora- 
tion has  no  chance  111  the  competition  with  the  partner- 
ship which  embraces  the  priiieipal  officials  and  has 
adopted  the  system  of  payment  bv  bonus  or  reward 
throughout  its  works.  The  hitter  ma\  I'e  relied  upon 
as  a  rule  to  earn  handsome  ili\nleiiils  111  times  of  de- 
]iressioii,  iliiring  which  the  former,  conducted  upon  the 
olil  pi, 111  will  incur  actual  loss  and  perhaps  land  in 
linanri.il  emliarrassment.  In  speaking  of  corporations 
we  must  not  forget,  however,  that  there  are  many 
which  are  corporations  in  name  oiil\ ,  their  manage- 
ment being  the  hfe  work  of  their  lew  owners.  These 
rank  with  partnerships,  having  all  the  advantages  of 
this  form.  The  true  corporation  is  that  whose  shares 
are  upon  the  Stock  E.xchange,  and  whose  real  owners 
change  constantly  and  are  often  unknown  even  to  the 
president  and  directors,  while  to  the  workmen  they 
are  mere  abstractions.  The  step  taken  by  the  United 
States  Steel  Corporation  is,  therefore,  no  surprise  to 
me,  for  I  have  long  believed  that  such  corporations 
would  be  compelled  to  adopt  the  best  attainable  sub- 
stitutes for  the  personal  factor  of  the  older  system,  or 
suffer. 

In  the  percentage  allotted  by  the  plan  to  reward 
exceptional  officials  we  have  for  the  huge  corporation 
perhaps  the  best  substitute  attainable  for  the  magic 
of  partnership,  which  nothing,  however,  can  approach. 
The  reward  of  departmental  officials  may  readily  be 
secured  uniler  this  provision.  In  the  bonus  granted 
yearlv  upon  shares  held  by  employees  we  have  proof  of 
regard  for  them  which  cannot  but  tell,  and  the  dis- 
tribution of  shares  in  the  concern  among  them  has  an 
advantage,  which,  so  far,  no  partnership  even  has  en- 
joyed. The  latter  will  no  doubt  adopt  the  plan,  or 
find  some  equivalent,  for  the  workman  owning  shares 
in  absolute  security  will  prove  much  more  \aluable 
than  he  without  such  interest.  The  idea  of  making 
of  every  workman  a  capitahst  and  of  sharing  large  per- 
centages of  the  profits  among  those  rendering  excep- 
tional sir\iie  will  probably  encounter  the  opposition 
of  the  extiemists  on  both  sides,  the  violent  revolu- 
tionist of  capitahstic  conditions,  and  the  narrow, 
grasping  employer  whose  creed  is  to  purchase  his 
labour  as  he  does  his  materials,  paying  the  price  agreed 
upon  and  ending  there.  But  this  opposition  will,  we 
believe,  amount  to  little.  It  will  even  speak  well  for 
the  new  idea  if  scouted  by  the  extieinists  and  com- 
mended bv  the  mass  of  men  who  are  on  neither  dangerous 
edge,  but  in  the  middle,  where  usually  lies  wisdom. 
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THE  PREMIUM  SYSTEM. 

Hy  Mr.  James  Rowan. 
(Coniimiiil.) 

A  CONVENIENT  way  for  the  workman  to  calculate 
his  premium  is  to  multiply  the  time  taken  by 
the  time  saved  and  divide  the  product  by  the  time 
allowed.  This  will  give  him  his  premium  in  hours, 
which,  multiplied  by  his  ordinary  time  rate  of  wages 
per  hour,  will  give  his  premium  for  the  job. 

Taking  the  case  already  given  as  an  example  : — 


Time  worked  x  time  saved 
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Multiplying  this  by  his  ordinary  time  rate  he  gets 
3  X  Sd.  =  24d.  =  2s.  as  his  premium  for  the  12  hours 
worked.  Premium  hours  will  be  paid  to  the  nearest 
quarter  of  an  hour. 

The  follo\\-ing  conditions  will  be  observed  : — 
(I.)  The  time  allowed  for  any  job  will  be  fixed  by 
the  management,  and  will  be,  as  near  as  can  be  ascer- 
tained,  the   time  which  should  be  taken  to  do  the  job 
when  working  on  time. 

(2.)  The  time  allowed  will  include  all  the  time 
necessary  to  procure  tools,  set  up  machine  and  obtain 
material  for  doing  the  job. 

(3.)  For  calculating  the  premium,  the  time  taken  on 
a  job  will  include  all  working  hours  between  the  starting 
time  of  the  job,  and  tlie  starting  time  of  the  next  job. 
(4.)  A  time  allowance,  after  it 
has  been  estabhshed,  will  only  be 
changed  if  the  method  or  means  of 
manufacture  are  changed. 

(5.)  The  hourly  rate  of  wages 
will  in  all  cases  be  paid  for  the 
hours  worked.  If  a  man  takes 
longer  to  do  a  job  than  the  time 
allowed,  this  will  in  no  way  aftect 
the  premium  which  he  may  have 
made  or  mav  make  on  any  other 
job. 

(6.)  Overtime,  nightshift,  and 
other  allowances  will  be  paid  to  the 
men  on  the  same  conditions  as 
already  prevail. 

(;.)  In  ;the  case  of  overtime 
and  nightshift,  the  premium  will 
be  calculated  on  the  actual  time 
worked,  without  taking  the  extra 
time  due  to  overtime,  etc.,  into 
account. 

(S.)  If  an  article  turns  out  de- 
fective while  being  machined  and 
is  condemned,  due  to  a  flaw  in 
the  material,  the  workman  will 
receive  no  premium  on  that  article 
(of  course,  he  gets  his  time  wages) ; 
but  if  he  has  several  articles  on  the 
one  "  line  "  and  one  of  them  is 
condemned,  due  to  a  flaw  in  the 
material,  he  will  still  get  the  pre- 
mium, if  earned,  on  the  rest  of 
the  articles. 

(9.)  If  a  man's  workmanship 
when  finished  does  not  pass  inspec- 
tion, he  wiir  receive  no  premium 
for  that  article  unless  he  can  make 
the  work  good  within  the  time 
allowed,  in  which  case  he  will  still 
receive  any  premium  earned. 

(10.)  In  cases  of  dispute  tlie 
matter  will  be  referred  to  the 
management,  whose  decision  shall 
be  final. 

(II.)  Each  workman  on  starlin- 
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a  job  will  receive  a  "  Job  Ticket."  or  "  Line,"  on 
which  he  will  find  a  description  of  his  job,  the  time 
when  started  and  the  time  allowed.  When  the  job  is 
finished  he  will  return  his  "  line  "  to  his  foreman,  who, 
if  satisfied  with  the  work,  will  initial  and  write  on  it 
the  time  when  finished,  which  will  be  the  starting  time 
of  the  man's  next  job. 

(12.)  In  the  case  of  a  job  requiring  the  services  of 
a  squad  of  men,  a  time  allowance  will  be  fixed  for  the 
complete  job.  If  the  total  time  taken  by  the  squad 
is  less  than  the  time  allowed,  a  premium  will  be  paid 
to  each  man  in  the  squad.  This  premium  will  have 
the  same  relation  to  his  time  wages  for  the  job,  as  the 
time  saved  by  the  squad  will  have  to  the  time  allowed. 

(13.)  Fitting-shop  apprentices  in  their  first  year  will 
not  receive  "  lines."  Those  in  their  second  and  third 
vear  will  be  considered  junior  apprentices,  and  50  per 
cent,  of  the  time  they  spend  on  a  job  will  be  calculated 
against  it  for  premium.  The  percentage  thus  found 
will  be  paid  on  the  whole  time  which  they  spend  on 
the  job. 

For  example,  suppose  a  junior  apprentice  is  allowed 
16  hours  to  do  a  job.  and  does  it  in  16  hours,  50  per  cent, 
of  the  time  which  has  been  taken  to  do  the  job,  that  is, 
cS  hours,  is  taken  as  a  basis  for  calculating  the  premium, 
therefore  he  has  made  50  per  cent,  on  the  job.  If  his 
rate  is  iW.  per  hour  he  will  receive  3s.  instead  of  2s. 
for  the  16  hours  worked. 

Fitting-shop  apprentices  in  their  fourth  and  fifth 
year  will  be  considered  senior  apprentices,  and  75  per 


cent,  of  the  time  spent  by  them  on  a  job  will  be  calcu- 
lated against  it  for  premium.  The  percentage  thus 
found  will  be  paid  on  the  whole  time  which  they  spend 
on  the  job.  For  example,  suppose  a  senior  apprentice 
is  allowed  16  hours  to  do  the  job  and  does  it  in  16 
hours,  75  per  cent,  of  this  time  which  has  been  taken 
to  do  the  job,  that  is  12  hours,  is  taken  as  a  basis  for 
calculating  the  premium,  therefore  he  will  make  25 
per  cent,  on  the  job.  If  his  rate  is  2d.  per  hour  he  will 
receive  3s.  4d.  instead  of  2s.  8d.  for  the  i5  hours  worked. 

(14.)  .\pprentices  at  machines  will  be  allowed  25 
per  cent,  more  time  on  a  job  than  a  journeyman, 

Tile  introduction  of  the  premium  system  will,  we 
belie\e.  lead  to  the  workmen  suggesting  improvements, 
devising  better  methods  of  doing  many  jobs  and  pointing 
out  defects  in  machinery  and  tools,  as  they  will  at  all 
times  participate  in  the  savings  due  to  their  suggestions. 

ESTABLISHING   A    BARGAIN. 

The  publication  of  such  a  pamphlet  as  the  foregoing 
in  any  workshop,  will  no  doubt  establish  a  bargain 
between  the  employer  and  the  employed,-  It  will 
enable  the  workmen  to  calculate  their  own  premium 
and  indicate  how  the  system  will  benefit  both  the 
employer  and  the  workman.  A  bargain  of  this  descrip  - 
tion  must  be  honourably  .adhered  to.  So  soon  as  the 
requisite  data  have  been  gathered  for  a  machine,  the 
man  working  it  should  be  put  upon  the  premium 
system.  A  "  hne,"  as  previously  described,  is  given  to 
each  man  working  a  machine,- 
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The  "  lines  ''  are  prepared  in  the  rate-jixing  depart- 
ment and  issued  to  the  foreman,  who  give  them  to  the 
men.  Extracts  Irom  them  are  entered  on  a  "  Daily 
Record  Card  "  (hi^.  2). 

There  are  five  cohimns  on  this  card,  the  first  column 
is  for  the  machine  numbers,  the  second  for  the  time 
allowed,  the  third  for  the  number  of  articles  on  each 
"  line,"  the  fourth  for  the  times  the  workmen  have 
been  working  on  the  job  up  till  10.30  a.m.  on  the  date 
on  the  card  (any  other  convenient  hour  may  be  used), 
and  the  fifth  for  the  record  times — that  is,  the  shortest 
time  m  which  each  job  has  been  done  previously. 
This  card  is  made  up  daily. 

When  ;i  iiiiin  is  i.n  the  same  job  as  on  the  previous 
day  \hr  iLiitRulirs  are  repeated;  there  is  added, 
liowevcr,  lu  tlu  tinu-  taken  the  time  worked  by  the 
man  in  the  interval.  This  card  keeps  the  rate-fixing 
department  in  touch  with  the  lines  that  have  been 
issued,  and  is  also  invaluable  for  letting  employers  and 
m.anagers  know  how  the  work  is  progressing.  They 
can  learn  how  a  job  is  progressing  by  a  glance  at  the 
card,  which  can  be  folded  in  the  centre  and  carried 
in  the  pocket. 

When  a  man  has  finished  his  job,  he  returns  the 
"  line  "  to  his  foreman,  who  writes  on  it  the  hour  when 
the  job  was  finished,  and  initials  it,  if  satisfied  with  the 
work.  The  foreman  then  hands  it  to  the  rate-fixing 
department,  and  at  the  same  time  intiniatis  what  the 
man's  next  job  is  to  be.  The  working  hours,  between 
the  starting  time  of  the  job  and  the  finishing  time  of 
the  job,  are  put  on  the  "  line  "  (by  the  rate-fixing 
department)  from  the  Workmen's  Time  and  Wages 
Book  (fig.  3),  and  the  premium  hours  calculated,  say, 
off  a  shde-rule,  and  put  on  the  "  line."  The  premium 
hours  are  then  entered  in  the  Time  and  Wages  Book, 
under  the  hours  worked  011  the  day  on  which  the  job 
is  finished.  At  the  end  of  the  pay  *  the  hours  worked 
are  added  together,  and  extended,  giving  the  man's 
time  wages  for  that  pay  :  the  premium  hours  are  also 
added  together,  and  extended,  giving  the  man's 
premium  for  that  pay  ;  these  two  items — time  wages 
and  premium — are  then  added  together,  and  this, 
with  the  addition  of  allowances  for  overtime,  night- 
shifts,  etc.,  gives  the  man's  total  wages. 

The  men  are  paid  their  time  wages  up  till  Thursday 
night  at  stopping  time,  if  the  pay  day  is  Saturday,  and 
their  premiums  up  till  Wednesday  at  stopping  time. 

GETTING    A    REASONABLE    OUTPUT. 

Most  peojile  would  think  that  the  workman  who 
has  been  constantly  working  a  machine  should  know 
the  times  the  various  jobs  should  take  him,  but,  in  a 
time  shop,  this,  as  a  general  rule,  is  not  the  case.  He 
under-estimates  his  ovm  ability,  thinks  he  could  not 
do  the  work  much  faster,  and  has  simply  no  idea  of  the 
short  time  in  which  he  can  do  a  job,  until  he  has  the 
inducement  of  a  substantial  increase  of  pay  to  look 
forward   to.      \\hen   a   workman   first   starts  on   the 

*  "  Pay  "  here  means  the  fortnight  or  week  over  which 
a  payment  of  wages  is  made. 


premium  system,  he  is  often  dubious  about  the  time 
allowed  and  looks  on  it  with  suspicion,  but  when  he 
does  the  job  and  finds  the  time  allowed  is  rea.sonable, 
if  he  has  not  made  a  premium  the  first  time,  he  will 
likely  do  so  the  next  time  he  gets  a  similar  job.  Although 
it  is  one  of  the  features  of  the  system,  that  a  man  need 
not  earn  a  premium  unless  he  chooses,  it  has  been  the 
author's  experience  that,  if  one  gives  the  average 
workman  the  chance  of  honestly  adding  to  his  earnings, 
he  will  do  so.  H.-ivmg  •  •lue  started  to  make  an  increase 
of  wages  thf  \\..rkiii,.ii  luturally  begins  to  educate 
himself  as  to  tin  1..  -1  11,1  ilicids  of  producing  his  work 
quicker.  He  dt,\ist-s  nlJ\^  methods,  and  when  he  sees 
a  man  able  to  produce  the  work  faster  than  himself, 
he  adopts  the  methods  of  that  other  man.  '1  lie 
employer  and  manager  also  take  an  interest  in  the 
times  the  jobs  take,  and  by  means  of  the  daily  record 
card  already  described  soon  find  out  the  machines  that 
take  a  long  time  to  do  their  work.  If  it  is  the  fault  of 
the  man,  it  can  genf.rally  be  improved  by  telling  him 
how  the  job  can  be  done  faster,  nhKatiu.i;  l;iin  in  fact. 
If  it  is  the  fault  of  the  machine,  it  iiiav  not  be  so  ea.sy 
to  remedy  ;  if  only  requiring  to  be  repaired,  or  to  have 
some  small  iniprcivenient,  that  is  easily  got  over,  but 
if  the  machine  is  not  powerful  enough — a  very  common 
defect — or  of  bad  design,  often  there  is  only  one  remedy, 
and  that  is  a  new,  accurate,  and  more  powerful  machine. 
This  is  a  drastic  cure  which  would  not  suit  everj-  firm, 
but  when  there  is  plenty  of  work  for  the  new  machine 
it  should  soon  repay  itself.  The  chief  point  is,  that 
the  firm  should  lie  satislit-d  that  they  are  getting  a 
reasonable  output  from  their  machines  considering 
their  condition. 

.\s  the  workman  gains  confidence  that  his  time 
allowance  will  not  be  reduced,  no  matter  how  short  a 
time  he  takes  to  a  job,  he  gradually  reduces  his  time. 
AN  ILLUSTRATION. 
The  premium  system  was  started  in  the  author's 
works  in  February,  i.Sc)8.  and  tn  i!lu-,ti.iti'  the  gradual 
improvement  that  has  resulted  -nur  its  introduction, 
it  may  be  mentioned  that  the  times  taken  by  all  the 
machinemen  have,  on  an  average,  been  reduced  during 
the  four  succeeding  years  by  20,  23,  31  and  3;  per  cent, 
respectively.  The  earnings  of  the  men  have  conse- 
quently increased  by  these  percentages. 

The  author's  firm  has  given  every  assistance  in  accom- 
plishing this  reduction  of  time  by  general  improvements 
in  many  directions.  Some  would  say  that  the  men 
had  formerly  been  loafing,  or  that  the  works  were 
indifferently  managed  ;  yet  there  is  no  reason  but  to 
believe  that  the  men  were  lionest  enough  and  that  the 
management  was  fairly  good. 

A  machine  foreman  should  only  have  as  many 
machines  under  his  charge  as  he  can  attend  to,  including 
careful  inspection  of  the  work  before  it  leaves  the 
machine  shop.  Erectors,  when  working  on  time,  will 
take  a  job  from  the  machines,  and  if  not  correct  will 
make  it  right  without  complaint,  but  if  these  same 
erectors  arc  to  actually  lose  money  by  the  carelessness 
of  a  machine  man,  as  they  would  on  premium,  they 
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rebel,  with  the  result  that  i;reat  care  is  taken  by  the 
men  and  foreman  that  work  when  it  leaves  tlie  machine 
js  correct. 

In  his  works  the  author  has  conferred  at  various 
times  with  many  of  the  men,  and  they  frankly  admit 
that  they  are  thoroughly  satisfied  with  the  premium 
system,  and  would  not  care  to  go  back  to  the  old  time 
system.  As  a  matter  of  fact,  there  are  now  fewer 
changes  amongst  the  workmen  than  before  the  premium 
system  w-as  started. 

One  advantage  of  the  introduction  of  the  premium 
system  is,  that  it  enables  the  management  verv  readily 
to  look  personally  into  the  progress  of  the  work  m  the 
workshop,  which  is  far  more  effectual  than  studying 
reports  in  the  office  on  the  progress  of  work. 

Up  to  this  point  the  system  has  been  treated  as 
a])plied  to  the  machine  shop,  but  it  is  equally  applicable 
to  the  erecting  and  other  departments.  In  the  machine 
shop  every  man  is  given  a  "  line  "  for  his  own  job, 
that  is  to  say,  each  man  works  on  his  own  account, 
but  there  are  a  few  exceptions  to  this  ;  and  it  will 
always  be  found  better,  if  possible,  to  arrange  for  each 
man  to  work  on  his  own  account.  Departure  from 
this  rule  should  only  be  made  when  absolutely 


FOREIGN  COMPETITION  AND  THE 
ENGINEERING    OUTLOOK. 

nPHE  following  extracts  are  taken  from  a 
■*■  }iaper  read  at  a  meeting  of  the  Newcastle 
and  District  Association  of  Foreman  Engineers 
and  Mechanical  Draughtsmen,  by  Mr.  T.  Kenyon 
(President).  The  paper  also  dealt  with  the 
jiremium  system,  but  in  the  first  portion  the 
author  took  up  the  cudgels  on  behalf  of  the 
"  Britisher,"  and  deprecated  the  hard  things 
said  of  him  in  connection  with  foreign  com- 
petition : — 

A    SERIOUS    ACCUSATION. 

For  a  considerable  period  we  have  had  all  sorts  and 
conditions  of  men  writing  and  stating  that  the  engi- 
neering and  allied  industries  of  Great  Britain  have 
fallen  so  far  behind  the  American  and  German 
that  we  have  lost  our  lead  almost  beyond  hope  of 
recovery,  and  that  it  will  require  complete  and  revolu- 
tionary changes  in  designs  and  in  methods  of  manufac- 
ture if  we  are  to  regain  even  a  portion  of  the  trade  we 
have  lost.  A  considerable  number  of  the  speakers 
and  wTiters  suggest  that  the  Americans  and  Germans 
are  superior  to  us  in  ability  and  other  admirable 
quahties.  Well,  they  are  quite  at  Hberty  to  tell  us  the 
truth  about  any  shortcomings  we  may  ha%e,  but  I 
don't  think  it  quite  fair  for  them  to  conclude  that  our 
competitors  are  superior  to  us  because  they  have 
succeeded  in  getting  their  goods  into  many  markets 
and  husthng  ours  out.:  Such  a  conclusion  is  a  serious 
accusation  against  the  abiUty  of  the  Britisher  from 
top  to  bottom. 


I  flunk  w-e  have  a  perfect  right  to  defend  ourselves 
so  far  as  we  can  honestly  do  so,  and  I  purpose,  in  the 
course  of  this  paper,  to  set  up  a  defence  against  our 
accusers  by  showing  how  unfair  a  great  deal  of  the 
competition  is,  and  that  quite  as  much  of  their  success 
is  due  to  other  circumstances  as  to  their  ability,  and  thus 
prove  that  we  still  have  a  reputation  for  skill  and  ability 
which  can  be  defended,  and  which,  by  a  fair  standard  of 
comparison,  is  not  one  bit  inferior  to  that  of  our 
competitors. 

STATED,  BUT  NOT  PROVED. 

Some  of  our  accusers  say  we  still  jog  along  by  stage- 
coach methods,  which  all  the  world,  except  ourselves, 
discarded  long  ago ;  that  our  tools  are  unsuitable, 
that  our  methods  are  not  good,  and  many  other  unde- 
siralile  things  are  stated,  but  not  all  proved  against  us. 
Well,  some  of  it  is  true  and  some  the  other  thing ; 
we  are  naturally  a  very  conservative  people,  we  change 
slowly,  and  seldom  discard  tried  and  trusted  methods 
without  being  fully  assured  that  the  change  is  going 
to  be  beneficial ;  but  once  assured  that  a  change  is  an 
advantage  and  a  necessity,  I  dare  say  we  prosecute  it 
with  as  much  vigour,  intelligence,  and  determination 
as  our  competitors,  but  we  fail  to  make  a  noise  about  it 
and  advertise  it  as  they  do  ;  but,  although  our  com- 
petitors are  not  all  thev  are  advertised  to  be,  at  the 
same  time  we  cannot  shut  our  eyes  to  the  fact  that  there 
IS  a  substratum  of  trutli  in  the  statements  we  hear, 
which  we  cannot  as  iikUx  iduals.  or  as  a  nation,  afford 
to  Ignore  ;  and  wlule  I  believe  the  Germans  or 
Americans,  either  individually  or  collectively,  are  not 
superior  to  the  Britisher,  yet  we  must  admit  that  they 
are  ingenious,  enterprising,  and  bustling ;  that  they 
have  produced  special  machinery  and  appliances  for 
doing  work  by  unskilled  attendants,  which,  by  previous 
means,  could  only  be  done  by  highly  skilled  workmen, 
and  in  this  respect  they  have  taught  us  lessons  in  the 
perfection  of  machinery  for  special  purposes.  I  am 
pleased  to  say,  our  machine  tool  manufacturers  w^ere 
nut  long  in  reahsing  their  position,  and  rose  to  the 
occasion,  with  what  success  I  shall  show-  later  on. 


AMERICAN     IDEALS. 

I  do  not  wish  in  the  slightest  degree  to  underestimate 
the  undoubted  ingenuity  and  usefulness  of  this  special 
machinery,  most  ot  which  comes  from  America  ;  yet 
I  cannot  help  tliinking  that  much  of  the  inventive 
genius  shown  has  been  due  to  circumstances  rather  than 
to  superior  ingenuity  or  skill.  That  necessity  is  the 
mother  of  invention  is  an  axiom  as  true  to-day  as  in 
the  past,  and  while  we  have  been  perfecting  the  skill 
and  ability  of  our  workpeople  so  as  to  get  the  best 
results  out  of  our  machinery,  or  by  hand  where 
machinery  had  not  been  shown  to  be  appUcable,  the 
American  had  been  perfecting  his  macliinery  to  enable 
liim  to  do  without  tliis  skilled  labour  which  took  so 
many  years  to  mature.  His  country  was  so  large,  an* 
developed  so  rapidly,  that  it  was  utterly  impossible 
for  him  to  get  the  necessary  amount  of  skilled  labour 
to    meet    his    requirements,     consequently    necessity 
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compelled  him  to  design  machinery  which  should  in 
itself  be  so  perfect  as  to  be  nearly  automatic  ;  therefore, 
it  only  required  a  few  weeks  or  munths  for  an  intelligent 
workman  to  fully  master  the  machnie  and  produce 
excellent  work.  The  next  step  was  to  attract  the  best 
men  by  offering  inducements  ui  the  shape  of  premium 
or  monetary  reward,  accordmg  to  the  amount  of  work 
satisfactorily  done  in  a  given  time.  The  American 
manufacturer,  by  these  changed  methods,  was  quickly 
in  a  position  to  cheapen  and  enormously  increase  his 
output,  and  soon  began  to  hustle  and  elbow  us  in  the 
markets  which  we  had  felt  we  were  secure  in.  and  esen 
extended  his  hustling  into  our  own  country,  right  to 
our  very  doors  ;  and  so  successfully  have  they  done 
this  that  some  of  our  people  cry  out  "  our  days  are 
numbered  if  we  don't  wake  up  and  adopt  the  methods 
of  America  and  Germany." 

"COMPETITION     TO     BE     TACKLED     AND      BEATEN." 

There  is  no  doubt  whate%-er  that  we  must  wake  up 
to  the  fact  that  other  countries  are  competing  strongly 
and  successfully  against  us  in  the  markets  of  the  world  ; 
and  even  in  our  owii  country,  they  have  established  a 
trade  which  we  have  got  to  fight  against  successfully, 
or  take  a  back  seat.  I  hope  and  believe  we  shall 
combat  it  successfully,  but  it  will  be  no  easy  task. 
This  is,  I  beUeve,  fully  reahsed  by  most  people  employed 
in  engineering  establishments  in  this  country — from 
the  employer  down  to  many  of  our  workmen,  they 
reaUse  that  the  competition  is  real,  and  has  got  to  be 
tackled  and  beaten.  I  don't  think  there  would  be 
any  great  difficulty  in  beating  it  if  we  all  started  off  the 
same  mark ;  but  we  don't,  our  competitors  handicap 
us  very  unfairly.  They  will  not  let  us  send  goods  into 
their  country  without  heavy  taxes  having  to  be  paid 
on  them  ;  in  fact,  he  does  all  he  can  to  increase  the 
price  of  our  goods,  so  that  he  may  keep  them  out 
of  his  own  country,  and  keep  his  market  to  himself. 

UNFAIR    COMPETITION. 

He  is  assisted  in  his  trade  by  the  State,  by  private 
philanthrophy,  by  protective  tariffs,  and  by  similar 
unwholesome  methods  they  shut  us  out  of  their 
markets,  and  are  thus  enabled  to  sell  to  us  even  at  a 
loss  for  the  purpose  of  capturing  our  markets,  under  the 
full  assurance  that  any  loss  they  incur  will  be  made 
up  from  the  sources  named.  State  aid  and  State 
tariffs  cause  their  consumers  to  suffer  along  with  us. 
How  long  can  this  private  and  public  assistance  last  ? 

Our  competitors  hope  to  make  it  last  long  enough  for 
them  to  capture  all  our  trade.  I  hope  and  believe  they 
will  be  mistaken,  and  find  they  have  got  the  wrong 
sow  by  the  lug  this  time.  A  couple  of  instances  will 
show  how  real  and  how  unfair  this  competition  is,  and 
how  Uttle  of  our  competitors'  success  is  due  to  superior 
abiUty. 

The  first  one  is  copied  from  the  Hardwareman,  and 
relates  to  the  German  tariff  on  sewing  machines : 
''  It  is  now  realised  that  the  new  duty  on  sewing 
machines  imported  into  Germany  is  so  liigh,  that  both 
the  English  and  American  trade  in  them  is  utterly 
(lone   for.     Last   year  we  sent   to   Germany  ;£i 80,000 


worth  of  machines,  and  America  sent  £2^5,000  worth. 
The  German  manufacturers  are  jubilant  over  the 
capture  of  this  ;£405,ooo  worth  of  work,  and  foresee 
the  annexation  of  the  EngUsh  market  as  a  result  of 
the  prices  they  will  be  able  to  charge  to  their  home 
consumers,  and  the  cheapening  of  manufacture  as  a 
result,  and  of  manufacturing  larger  quantities  without 
competition." 

You  will  carefully  note  that  they  do  not  expect  to 
capture  the  American  market,  because  they  are  quite 
sure  that  America  will  retahate. 

The  second  is  an  American  case,  and  is  in  connection 
with  giving  orders  for  ships  by  the  new  Atlantic  Ship- 
ping Trust,  who  a  short  time  ago  got  tenders  from 
.\merican  yards,  and  Harland  and  Woolf,  of  Belfast, 
and,  although  the  Belfast  firm's  tender  was  an  enormous 
sum  less  than  the  American  tenders,  the  work  was 
given  to  American  yards. 

Now,  American  companies  and  trusts  do  not  throw 
money  away  by  buying  in  the  dearest  markets  without 
a  very  important  reason  ;  we  must,  therefore  conclude 
that  the  trade  of  America  and  Germany  is  a  serious 
national  question — so  much  so,  that  private  manu- 
facturers who  push  the  nation's  trade  know  they  will 
be  subsidised,  and  otherwise  assisted  by  the  nation. 

UNDERSELLING. 

1  don't  think  we  need  be  vers-  wide  awake  to  see  that 
subsidising  private  manufacturing  concerns  at  the 
expense  of  the  State,  and  therefore  of  the  people  of  the 
State,  also  by  private  philanthropists  of  the  State, 
catmot  go  on  for  many  years  longer,  and  I  believe  our 
competitors  know  this ;  but  they  hope  that  they 
will  receive  aid  for  a  sufficient  length  of  time  to  enable 
them  to  undersell  us,  capture  our  markets,  and  during 
the  process  compel  us  to  close  our  workshops. 

I  am  sorn,-  to  say  the  underseUiug  has  brought,  and 
is  bringing,  some  of  our  shops  very  near  to  the  closing 
condition,  and  I  trust  few  will  give  in,  but  fight  through 
to  the  time  when  our  competitors  can  no  longer  receive 
the  aid  which  gives  them  a  deceptive  credit  for 
superiority.  We  were  at  one  time  leaders  in  the  engi- 
neering and  manufacturing  world  ;  other  nations  saw 
and  envied  the  power,  wealthandstabihty  of  the  "  nation 
of  shopkeepers,"  as  we  were  dubbed  by  Napoleon. 
They  have  imitated  us,  and  while  we  rested  on  our 
oars'  they,  with  the  help  of  the  State  and  similar 
assistance,  have  in  some  instances  gone  ahead  of  us  in 
the  race,  and  thus  awakened  us  to  the  necessity  of 
changing  our  methods  if  we  intend  to  regain  our  position. 
I  hope  and  believe  that,  as  individuals,  as  communities 
of  individuals,  and  as  a  nation,  we  have  a  strong 
desire  to  get  on  even  terms,  and  eventually  to  be  fore- 
most in  the  race  again.     Why  .should  we  not  do  it  ? 

We  have  not  lost  our  traditional  courage  and  deter- 
mination. This  was  fully  proved  by  both  our  regular 
and  our  citizen  soldiers  in  the  late  war  in  South  Africa. 

IN     THE    MACHINE     TOOL     WORLD. 

Some  few  years  ago  they  produced  macliinery  so 
unique,  so  beneficial,  so  superior  to  many  of  our 
machines  in  capacity  and  in  cheapness  of  work  done  011 
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them,  that  our  machine  manufacturers  found  them- 
selves very  much  asleep.  With  characteristic  pluck, 
they  did  not  knuckle  under,  Init  spl  tlieir  wits  to  work, 
with  the  result  that,  I  beUev.^  it  i^  u..^v  im,,s,1,K-  t,,  ]:nv 
British  designed  and  British  ni.i.lr  111,11  hinir\-  r(|u,il  uk 
if  not  better  in  ingenuity,  ad.iptalidUy.  power  and 
stability  to  American  or  German  machines  made  for 
I  lie  same  purpo.ses  ;  thus,  our  machine  tool  designers 
and  makers  have  shown  that  by  waking  up,  sticking 
to  what  wals  good  in  their  old  designs,  adding  new 
features  and  principles,  and  developing  old  ones,  they 
possess  skill  equal  to  their  American  and  German 
competitors  ;  this  is  exceedingly  satisfactory,  but  it  is 
.•xceedingly  unsatisfactory  to  feel  that  they  nii,L,ht 
still  have  been  in  the  same  sleepy  condition  if  forei,L;n 
machine  tool  competitors  had  not  gone  aliead  of  them 
in  the  race. 

THE     REIGN     OF     MACHINERY. 

\\"liat  our  machine  tool  makers  have  done  can  be 
successfully  imitated  in  many  other  branches  of  our 
trade.  A  great  deal  of  our  competitors'  success  is  due 
to  the  verj'  great  use  they  make  of  machinery.  They 
never  approached  us  when  engineering  dependeil  almost 


entirely  on  the  hard  practical 
manufacturers  and  worknuii 
\cais    a,go    had    few    equals. 


skill. 


skill  of  our 


superior 
of  the 
ii-actical 


of  which  we  arc  still  justly  pnuhl  1-.  n-i  lini'.'Lr  the 
greatest  factor  in  the  case;  it  li.i^  hi  in  Im^ilid  out 
wherever  machinery  could  be  ajiplnil,  lnr,iii^i'  it  is 
costly,  and  there  is  a  limit  to  the  amount  of  work 
which  can  be  done  by  hand  in  a  given  time,  but  he 
would  be  a  bold  man  who  would  predict  the  limit 
of  the  output  of  work  by  machinery  in  these  days  of 
rapid  development  of  machine  tools. 

THE     FUTURE. 

Our  competitors  are  fully  ahve  to  this,  and  take 
the  utmost  advantage  of  it.  Their  energy,  their  hustling, 
and  their  competition  are  real,  and  having  got  the 
machinery,  their  next  step  was  to  get  the  greatest 
p.issiMe  output  from  their  machinery  or  by  hand 
where  machinery  could  not  be  applied — their  methods 
all  tend  the  same  way.  Wherever  an  incentive  to 
greater  individual  effort  can  be  applied  it  is  apphed. 
Herein  lies  one  of  the  secrets  of  their  success  :  they 
don't  beHeve  in,  and  won't  have  uniformity  of  pro- 
duction, but  aim  at  getting  the  highest  possible  amount 
which  can  be  produced  by  machine  or  by  hand  in  a 
given  time.  If  we  are  satisfied  tli.n,  in,in  f.n-  nuni,  we 
are  as  good  and  capable  as  the  .\m  i  ik.hi  .,i  Ihiiu.im. 
and  only  need  to  alter  our  methoil^  li\  t,il,iii;j  ,1  le.il  .mt 
of  our  competitors'  book,  and  by  the  premium  or 
bonus,  or  similar  system,  offering  inducements  to  our 
workpeople  to  use  the  skill  they  possess  to  its  utmost 
capacity,  the  result  would  soon  prove  that  we  are 
taking  the  lead  again,  in  spite  of  the  artificial  bolstering 


and  propping  up  of  our  competitors'  trade  by  State 
aid  and  similar  unwholesome  methods. 

f  trust  T  lia\-c,  Iw  reason  and  by  comparison,  proved 

1 1 1,1 1  -  1  ,ise  1-,  le  .1  M.  Ih  ipeless  as  it  seems,  or  that  some 

\M'  eiiily  uaiU  lo  u.ike  lip  and  develop  the  skill  and 
capacity  of  our  people  to  prove  that  we  are  not,  and 
never  have  been  inferior  to  our  foreign  competitors  ; 
we  simply  want  to  be  alwavs  on  the  alert  to  improve, 
increase  and  che.Tpeii  enir  iirmluetions,  suit  ourselves 
to  the  wishes,  tastes,  ,iu.l  iei|uneiueiiis  i.l  our  customers, 
never  being  satisfied  that  there  eaiinot  still  be  some 
lurther  improvement  made.  ihir  .ipprentices  must 
stnil\  the  theory  of  their  work,  .ind  iippl\-  and  develop 
the  theory  and  practice  m  emijuiietion  wath  each 
other  to  their  utmost  liivnt-..  We  must  help  and 
encoura,ge  them  in  their  ell.nt^.  Imnj  out  all  the  good 
that  IS  latent  in  them,  ami  sln.w  the  w.irld.  as  we  did  in 
the  late  war,  that  we  are  still  a  nation  to  be  reckoned 


MICA    MINING    IN    BRAZIL. 

\  S  complete  information  had  not  been  pre- 
'^~*-  sented  to  the  Institution  of  Mining  and 
Metallurgy,  on  the  subject  of  mica  mining  in 
Brazil,  and  the  preparation  of  the  mineral  for 
the  market,  Mr.  H.  Kilburn  Scott  read  a  com- 
prehensive paper  on  the  subject  at  a  meeting  of 
the  Institution,  and  at  the  outset  called  attention 
to  the  importance  of  the  mineral  on  account  of 
its  use  for  insulating  purposes  in  electrical 
machinery.  The  following  paragraphs  are, 
perhaps,  among  the  most  interesting  : — 

SOURCES     OF     SUPPLY. 

The  three  principal  iiiii  ,1  po  «lii.  me  countries  are: 
(o)  Briti-sh  India;  (ft)  (an.eli:  nil  (c)  the  .United 
States  ;  speaking  appro.xiiualely.  -y'  l"-"^  cent,  of  the 
total  production  comes  from  the  first-named,  and 
25  per  cent,  from  each  of  the  two  others.  To  these 
countries  must  now  be  added  Brazil.  Mica  occurs  in 
workable  quantities  in  three  of  the  Brazilian  States, 
viz.,  Goyaz,  Bahia,  and  Mmas  Geraes. 

No  exact  information  is  available  with  regard  to  the 
deposits  of  mineral  in  Goyaz  or  Bahia,  the  quantity 
of  mineral  exported  from  the  States  having  been  very 
small,  though  it  should  be  stated  that  the  mica  from 
the  State  of  Goyaz  is  of  excellent  quaUty. 

The  principal  mica  deposits  are  pegmatite  veins, 
lenses  or  dykes,  which  occur  in  the  metamorphic 
,,  lii-,N  near  the  City  of  Santa  Luzia  de  Carangola  on 
I  111  1, orders  of  the  States  of  Miuas  Geraes  and  Espirito 
^,lllll|  ;  It  is  from  these  deposits  that  practically  all  the 
mica  exported  from  Brazil  has  been  obtained.  The 
country  varies  in  height  between  2,500  ft.  to  4,000  ft. 
above  the  level  of  the  sea,  and  the  pegmatite  veins  run 
in  an  almost  north  and  south  direction  along  the  side 
of  the  Cayama  and   Popogais  mountain  ranges  which 
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form  the  watershed  between  the  rivers  Sao  Joao  do  Rio 
Preto  and  Carangola. 

As  a  rule,  the  rocks  of  Brazil  are  decomposed  to  a 
great  depth,  this  is  particularly  the  case  with  the 
mrtamorphic  schists  and  in  the  regions  where  the 
pegmatite  veins  are  seen.  These  veins  seem  to  run 
liarallel  to  each  other,  and  some  of  them  continue  for 
considerable  distances,  for  the  author  has  noted  a 
series  of  outcrops  all  in  a  line  on  several  hills,  one  after 
;in..Uier.    .niiii.nrentlv    all    belonging    to    one    and    the 
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to   the  presence   of   the   pegmatite   vein   by   projecting 
bosses  of  quartz. 

The  veins  are  from  join,  to  loft.  in  width,  and 
generally  consist  of  kacjlni,  resulting  from  the  decom- 
position of  felspar,  in  winch  masses  or  "books"  of 
mica  are  disseminated  irn  l^uI.iiK  .       I'hc  dimensions  of 


bv  6  in.  I\  ;\n..  wliilsi  the  mica  plates  are  often  as 
small  as  iIki^i  ...  en  in  an  average  mica  schist.  Further, 
only  a  small  im  ipoi  tii  .n  of  the  "  books  "  contain  mineral 
of  sufficiently  good  quality  for  export,  and  this  is 
especially  the  case  with  miea  got  near  tli'  ^m  La  ■■  wli. ae 
surface  agencies  have  alteeted  its  .|ualii\,  Al^aii 
half  a  dozen  mines  have  supplied  mineral  lor  export, 
but  only  two  of  them  have  been  worked  regularly, 
viz.,  the  Fonseca  Mine  and  the  Coronel  Seraphino 
Mine. 

About  thirty  tons  of  dressed  mineral  have  been 
produced  at  Fonseca  Mine  ;  a  large  proportion  of  it 
has  been  used  for  chimneys  for  lamps,  etc.,  in  the 
country,  and  the  rest  has  been  sent  to  London  and  the 
United  States.  The  total  output  of  the  Coronel 
Seraphino  Mine  is  reckoned  to  amount  to  twenty  tons. 

Very  little  care  is  necessary  iii  ixcaxatiiii;  the  mica 
"books,"  owing  to  the  decom|"i-.ed  stil'  ol  the  peg- 
matite; the  ordinary  unskilled  iiaii\e  lahonrer,  after  a 
little  practice,  does  the  work  quite  satisfactorily. 

USES    OF     MICA. 

No  other  material  has  been  discovered  which  can 
combine  all  the  peculiar  characteristics  of  the  micas, 
and  consequently  they  have  a  wide  field  ofusefulness. 
The  earliest  use  of  mica  was  probably  for  windows 
and  lanterns,  but  for  these  purposes  it  has  given  way 
to  glass,  except  in  very  outlandish  places  and  in  the, 
vicinity  of  the  mines  themselves.  Owing  to  its 
capability  of  -withstanding  fairly  high  temperatures, 
it  serves  for  making  the  little  windows  in  stoves  em- 
ployed for  heating.  As  soot  impairs  its  transparency, 
it  is  not  so  suitable  for  stoves  in  which  bituminous 
coal  is  the  fuel,  as  for  those  in  which  anthracite  or  gas 
is  used.  However,  exposure  to  the  direct  rays  of  a  lire 
with  a  very  high  temperature,  entirely  destroys  the 
laminar  an<l  elastic  character  of  the  mineral ;  the  sheets 
become  (juite  brittle,  and  are  useless  for  any  purpose  to 
which  ordinary  mica  is  peculiarly  adapted, 


Mica  chimneys  for  oil  or  gas  lamps  with  round  burners 
are  becoming  very  general,  especially  in  foreign  coun- 
tries. They  are  especially  useful  in  places  where 
glass  wonlrl  break  from  sudden  changes  of  temperature 

due  to  iiiu'l  aial  ram.  In  llir  <  ity  of  Rio  de  Janeiro 
mica  eliiiaii,  \-,  an-  hi  iv-nlar  n  sr  li.itli  for  the  street 
lamps  aiul  for  ihr  .nl  lanq.-  o|  tin-  tnmiears.  The 
metal  framewoiU  o'.nnred  Im  liolilme  tli.'  Iii.t- 
together,  and  s..  niakiin;  llie  r\  lnnli  i.al  iIhmuhx,  ,  uI-. 


luced   by  the  shght  tinge  ot 


[Ik  total  loss  ol  light  from  these  two  causes  is 
reckoned  at  one  candle  power,  sO  that  a  gas  with  a 
slightly  higher  illuminating  powder  is  required  for  a 
given  useful  effect  if  glass  chimneys  are  replaced  b\- 
those  of  mica. 

Mica  serves  for  making  peep-holes  in  furnaces,  as  it 
enables  the  operator  to  -ivatch  the  processes  without 
suffering  from  the  inteiis.  li.  it* 

By  far  the  greater  p,ut  oi  ih,  mi,  a  brought  on  to  the 
market  is  used  for  eleiin.al  |uii  poses  in  the  con- 
struction of  dynamos,  alternaloi  •^,  i  r.msformcrs  and 
other  apparatus.  Owing  to  its  el,i-ta  it\  ,  .\'n  llnekness 
and  high  insulating  properties,  ihh  ,i  -,iiiiM--~es  all  the 
artificial  materials  prepared  from  either  animal  or 
vegetable  substances.  These  artilicial  substitutes  do 
not  withstand  heat  readily  ;  in  fact,  they  carbonise, 
and  so  become  conductors  at  temperatures  above  or 
about  1 50  deg.  C.  Some  are  naturally  hydroscopic, 
and  have  also  the  disadvantage  of  being  so  much  more 
bulky,  they  cause  the  machines  to  become  larger  and 
more  unwieldly.  Mica,  on  the  other  hand,  is  practically 
fireproof ;  it  does  not  carbonise,  and  its  insulativc 
quaUties  are  unaffected  by  time. 

For  electrical  work  it  1^  sjuimIK  nei,ssar\  that  the 
mica  should  be  free  from  .  1,1.  k-,  ilaw-.,  "r  specks,  lor 
these  are  a  cause  of  iniperUtt  insulation.  ihe  mica 
strips  placed  between  commutator  segments  must  be 
of  soft  quaUty,  in  order  that  they  may  w^ear  dowii 
evenly  with  the  copper.  For  this  particular  work  soft 
homogeneous  amber  mica  is  chosen,  and  when  split  up 
into  sheets  ^  in.  thick,  it  will  wear  down  at  the  same 
rate  as  the  hard  drawn  copper  segments.  If  the  mica 
is  too  hard,  the  brushes  wear  the  copper  down  quicker 
than  the  mica,  and,  on  the  other  hand,  if  the  mica  is 
too  soft,  it  powders  away  rapidly,  and  the  commutator 
segments  stand  up  above  the  pieces  of  mica  between 
them.  Both  these  conditions  lead  to  sparking,  which 
becomes  worse  and  worse  as  time  goes  on  unless  the 
commutator  surface  is  kept  constantly  trued  up.  For 
commutators  fioin;  in.  to  9  in.  in  length  the  mica  seg- 
ments are  in  whole  pieces  ;  but  for  longer  commutators 
whole  strips  would  be  so  expensive,  that  it  is  usual  to 
build  them  up  of  several  tliin  layers  arranged  so  as  to 
break  joint,  and  making  the  total  thickness  35  in. 

*In  India  mica  is  largely  used  for  ornamental  purposes 
at  festivals,  marriages,  etc.,  in  pottery,  curtains  and 
cloths.  Large  numbers  of  pictures  are  painted  on  plates 
of  mica,  aiid  the  Hindus  also  use  the  material  for 
medicinal  purposes. 
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Of  late  years  a  substance  called  "  Micanite  "  has 
come  into  regular  use  for  electrical  work.  It  consists  of 
thin  plates  of  the  mineral  which  are  built  up  into  sheets 
upon  a  longcloth  or  paper  foundation  by  the  aid  of  a 
cement  with  insulating  properties,  such  as  shellac, 
these  slicets  have  the  advantage  of  utihsing  the  small, 
plentiful  and  comparatively  cheap  sizes  of  the  mineral, 
and  further,  if  a  special  cement  is  used,  the  thin  plates 
of  mica  can  be  moulded  into  all  sorts  of  shapes,  such 
.IS  are  required  in  modern  electrical  appHances,  viz., 
lor  lining  armature  core  slots,  for  the  end  rings  of 
commutator  formers,  for  high  tension  transformer 
coils,  for  washers,  etc.  With  natural  mica  these 
shapes  could  not  be  obtained,  because  the  laminae 
adhere  to  one  another  and  will  not  slide  over  one  another 
when  they  are  bent. 

The  building-up  process  tends  to  give  a  product  with 
better  insulating  properties  than  the  natural  mineral, 
because  all  laultN-  material  is  carefully  avoided.  When 
llif  artiiM  lal  initrrial  is  heated  the  cement  softens  and 
allows  tin  liiiun.r  to  shde  upon  each  other  and  so 
conform  to  any  given  shape  under  pressure  ;  and  on 
cooHng  it  binds  them  together.  Of  course  the  cement 
must  be  impervious  to  moisture.  According  to  infor- 
mation which  the  author  has  received  from  the  Mica 
Insulator  Company,  micanite  jiossesses  insulating 
properties  which  are  much  higher  than  those  of  many 


States,  though  in  some  cases  the  large  .Vmcrican  con- 
sumers are  buying  direct  from  Indian  producers. 

Indian  mica  has  hitherto  had  the  command  of  the 
mica  market  of  the  world,  but  as  the  Brazilian  industry 
is  developed  this  will  no  longer  be  the  case.  Un- 
doubtedly, India  enjoys  mnu  ,el\  anlag-es,  such  as 
cheap  labour,  large  and  pkimln!  I-  |i..-it-.  :  but,  on  the 
other  hand,  work  can  onK  i  ■  ;iu  i  .1;  l-ir  about  nine 
months  ..f  the  \-enr,  owin-  Uj  ilie  bad  climate,  and  in 
aiMitinii  |M  ihi-,  ilir  iiiiiiiTal  must  be  transported  from 
thiru  -ii\e  t.i  -,.  \  i  iit\   miles  before  it  reaches  a  railway. 

I  li'-  t.u  lilt  I-',  1. 11  mil  ,1  iiiinniE;  in  Brazil  are  very  great. 
'f  lie  Imw  1  ( ,-t  "I  imiiiue  >  '1  I  lie  mineral  due  to  the  decom- 
I>nse(l  ,  li.ii.h  t'  1  il  tli.'  1...  I,,  11-  uood  quality  and  the 
C(iiniL;iiit\  "I  til.  iieii!i-it  111  the  Santa  Luzia  district 
to  the  l.eo]i.il«liii,i  i-jih\,i\  ,ire  |i,iiiu-,  which  will  weigh 
in  favour  .if  tin  laM/iliaii  um  ,1  in<lii-ii\-  when  com- 
paring its  eiinililiMii^  with  tlmsi-  .  ,1  ,i|lier  countries. 
The  sharp  rise  in  the  gold  value  ol  the  national  currency 
has  caused  a  temporary  halt  in  the  development  of 
Brazilian  mining  industries,  but  it  may  be  taken 
that  when  prices  of  labour  and  material  are  adjusted, 
as  tlie\'  must  lie  to  the  new  conditions,  mining  wiU  be 
just  as  aetn  el\  engaged  in  as  heretofore. 
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to  7,000  tons  in  i.Sgy.  .Mm  i-ij. 'in  1^  u-e.l  1.  ir  \'.,ih- 
pajiers  and  other  decorativ-'  [iiirii. --e,  :  imxe,!  v.dI,  .„\ 
it  is  employed  as  a  lubricaiil,  ,iml  it  srrses  as  an  als.a- 
bent  for  nitro-glycerine  in  the  manufacture  of  an 
explosive  called  "  mica  powder."  Roughly  ground 
mica  is  one  of  the  components  of  a  protective  covering 
for  steam  pipes.  A  mixture  of  mica  flour  with  sulphur 
and  iron  oxide  is  largely  employed  for  making  the 
globe  strain  and  other  insulators  for  overhead  electric 
tramways,  etc.  For  these  lusulat'irs  a  steel  or  phosphor 
_  bronze  shank  has  to  be  n  ineiitecl  into  a  sphere  of 
insulating  material,  which  will  siueessfully  withstand 
extreme  variations  of  temperature  without  cracking 
or  losing  its  insulating  properties.  This  mixture 
referred  to  has  been  found  to  meet  every  requirement 
most  successfully  ;  in  fact,  it  may  be  stated,  without 
exaggeration,  that  Imt  for  the  timely  introduction  of 
this  form  of  insulator  electric  tramway  traction  woiikl 

CONSUfMING    COUNTRIES. 

The  consumption  of  mica  in  the  L'nited  States  has 
increased  enormously  during  the  last  few  years.  No 
figures  are  available,  but  the  author  would  say  that, 
approximately,  they  take  one-half  of  the  world's 
production,  and  Europe  the  other  half.  Much  of  the 
mica  imported  mto  KngUmd  is  exported  to  the  United 


pROFESSOR  W.  E.  D.\LBY'S  paper  on  the 
-*-  above  subject,  read  before  the  Institution 
i'i  Mechanical  Engineers,  should  be-  specially 
interesting  to  readers  of  P.-\c,ii's  Maca/ixi-,,  in 
view  of  the  free  ventilation  of  the  subject  in 
our  columns  a  few  months  ago.  In  the  course 
of  his  paper  the  author  pointed  out  that — 

Long  before  their  competitors  had  any  engineering 
industries   at    all,    the    British    were    fortunate    in    the 


nit 


ness,  persev 


shrewdness,  and  business 


of 


the  great  British  engineers  of  the  last  century,  many 
of  whom  mi'^ht  be  found  on  the  roll  of  Past-Presidents 
.,1  the  lii-t;tiili..ii  of  Mechanical  Engineers.  As  the 
iiidii-l  I  le-,  .l.\eiiiped,  the  method  of  training  appren- 
1:.  I  1  I  ill  i'  in.ik  form  and  became  a  system,  and 
pi  <  those  present  had  served  an  appren 

ih  '  aue    form    of    this    sj'stem — namely, 

a    .  .  irs' apprenticeship  in  the  works. 

W  ith  iLiuntilic  progress,  changing  methods  of  manu- 
facture, and  the  advent  of  electricity  as  a  necessary 
liart  of  the  engineering  equipment  of  every  mechanical 
engineer,  there  had  been  scarcely  any  change  in  the 
recognised    method    of  training  engineers.     Sir  Joseph 
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training    of    a    lug 
would  also  be  C( 


Whitvvorth,  I'rc.M.lnu  ,,f  Uic  In^lituli.iii  in  1S56--, 
perceived  that  iln  .iKMUiii  -  ol  tin-  luturi--  niuit  lif 
trained  in  scK'iinln-  iuiuui'Il^  ,is  well  as  m  worliblii.). 
practice,  and  even  so  luny  ago  as  iSO!<  tried  to  laid 
a  remedy  by  the  foundation  of  his  scholarships — 
scholarships  which  had  done  a  vast  amount  of  good, 
but,  he  ventured  to  think  not  entirely  m  the  directi'm 
Sir  Joseph  WhiUvortli  .  -  niiiiupl  ii.'^I.  In  irc-iil 
years,  courses  of  instnu  Ih.h  in  ili:  ->  itnui:!  |aiiM  i|'l'S 
of  engineerint;  bad  iniilii]ilH  il  ,1 1  ih.-  I  mix  .1  ~  11 1^-.  and 
at  institutions  .a  tandn'il  l\\''-^.  and  .>|nal  -i.niaai;^ 
from  a  ]aircl\  Mnni.'iiinu  I'^'nit  -1  xan,  \i  tlia 
present  tinu-,  tlnaclona  llmn'  was  in.  i!ilii..nll\  111 
obtaining  a  scientili 
The  author  thought 
a  youth  could  get  a  training  m  workshop  practice  m 
the  first-class  factcn'ies  of  this  country  second  to  none 
in  the  world. 

THE     WEAK     POINT    OF    THE     ENGLISH     SYSTEM. 

The  weak  point  in  the  English  system  was,  however, 
the  want  of  co-ordination  between  the  workshops 
and  the  colleges.  Many  nrn|iln\iis  looked  askance 
at  a  college-bred  youtli  .mil  iIim^  was  no  douljt  that 
nianv  college  vouths  ipiiin  iles,a\  n.l  it.  But  not  more 
so  tlian  manv'wla,  waia^  Irnii.d  mlnnlv  m  tlu-  works. 

It    was    t It'll    lor:'ott,n    that    a    .(.llrL'e    lonid    not 

give  a  \ontli  .ilal,t\.  .Ml  tli.il  could  ],c  done  uas  to 
train  what  ahilities  he  hajipened  to  liring  to  the  college 
with  him. 

Presunung  that  the  members  all  agreed  that  the 
training  of  an  engineer  should  be  ]iarllv  in  sciintil'ic 
principle  and  partly  in  workshop  |ii,i[|,n.  it  was,  lia 
thought,  a  fit  subject  for  discussion  m  tin.  Inslitulion 
as  to  what  course  nf  training  was  best  adapted  lor 
carrying  this  pnia  ipl.  into  effect,  so  that  future  en- 
gineers of  this  country  slioiilil  not  be  at  a  disadvantage 
in  any  one  respect  111  cuiuparison  with  the  engineers 
of  other  countries. 

As  a  basis  of  discussion,  the  author  cited  a 
number  of  facts  in  connection  with  the  training 
of  engineers  in  America,  Germany  and  Switzer- 
land.    He  incidentally  remarked  tliat — 

There  is  an  essential  difference  in  the  method  of 
training  in  America  and  Germany.  In  America  the 
course  of  instruction  is  very  exactly  laid  down,  and 
the  student  is  compelled  to  follow  it  step  by  step. 
Slight  variations  are  permitted  in  the  form  of  options, 
to  use  their  term,  in  the  later  periods  of  the  course. 
But,  whatever  option  is  taken,  the  student  must  go 
through  with  it.  He  gets  his  degree  from  the  gradually 
accumulating  results  of  terminal  and  sessional 
examinations,  ending  finally  with  a  thesis.  He  is,  in 
fact,  as  already  mentioned,  put  through  a  throughly 
well-organised  species  of  educational  drill  and  must 
work  or  fall  out. 

.  In  Germany  the  students  of  their  great  technical 
iiigh  schools  enjoy  the  "  Acadcmischc  Freiheit  " 
peculiar    to    the    University    system    of    that    country. 


No  stndinl  is  eouiju'lled  to  take  any  special  course. 
1  01  ho  on.eii].  lur  delinite  courses  are  arranged  and 
l.oil  .l..\',a  111  111'  ojhool  calendar,  but  the  sequence 
ol  lectures  llurein  stated  are  not  binding.  There  is  in 
no  sense  a  prescribed  course.  The  courses  are  only 
recommendations,  and  students  may  follow  them  or 
not  as  they  please.  Degrees  are  granted  by  examina- 
tion, chiefly  oral  in  character,  by  the  professors  of  the 
schools. 

In  order  to  give  an  idea  of  the  weight 
attached  to  the  different  subjects  of  study,  the 
author  estimated  the  jtercentage  of  the  whole 
courses  devoted  to  different  subjects,  grouping 
them  in  the  way  familiar  to  meinbers.  The 
hgures  are  only  approximate,  but  arc  sufficiently 
accurate  to  bring  otit  the  peculiarities  of  the 
several  courses. 

T.'VBLE  Showing  the  Percentage  Number  of  Hours' 
Instruction  given  in  the  Mechanical  Engineering 
Courses  Under  Consideration. 
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I  liubule-,  lieebaiid,  Machine  Drawing,  ani 
lecUiies  eonnctted  with  Machine  Design. 

X  L.ii;oi.iioi\  courses  are  taken  in  addition,  bi 
difiicnll  to  estimate  how  much  is  recommended. 


The  table  shows  that  an  .American  course  may  bo 
taken  as  3,000  hours'  instruction  distributed  over 
four  years.  The  Continental  courses  in  the  comparison 
arc  4,000  hours  distributed  over  three  years,  and  this 
independently  of  laboratory  work.      The  fourth  year  is 
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not  included,  because  it  is  so  cut  up  with  examination 
\s(iik.  It  must  not  be  forgotten,  however,  that  an 
Ainericpii  student  actually  receives  3,000  hours' 
:ii  ^t > :,'  1 M  n  ;  a  German  or  Swiss  student  is  only  recom- 
)ii mil  ;  to  attend  courses  aggregating  4,000  hours. 
A'  uuiUy.  he  may  work  just  as  many  hours  as  he 
chooses. 

The  figures  in  the  table  indicate  a  second  essential 
Jiilerence    between    the    American    and    Continental 

.iirses.     In  America  a  large  propoition  of  the  time 
devoted   to   workshop  practice.     In   Germany   and 

-witzerland  no  time  at  all  is  given  to  this.  In  both 
I'liarlottenburg  and  Zurich  there  are  fine  engine  labora- 
'nries,  but  no  testing  laboratories  belonging  directly 
f  the  schools.  What  testing  of  materials  is  done 
lakes  place  in  the  Government  testing  department, 
which  happens  to  be  adjacent  to  the  school  in  each 
lase.  In  Amerxa  a  testmg  laboratory  is  a  feature  of 
the  course. 

ESSENTIAL     DIFFERENCES. 

In  briei,  the  American  courses  are  more  practical 
in  character,  they  include  more  laboratory  training 
tlian  is  recommended  in  the  German  course,  and  devote 
a  large  proportion  of  the  course  to  the  teaching  of 
handicraft  skill. 

In  Charlottenburg  and  Zurich  no  attempt  is  made 

t-  teaeli  handicraft  skill,  and  the  bulk  of  the  training 

■.    II   111  the  drawing  office,  though  in  addition,  a 

■         :      il  ie  amount  of  time  may  be  given  to  engine 

In  both  Charlottenburg  and  Zurich  a  student  finds 
'  ■  unself  at  the  end  of  his  course  with  a  degree  or  diploma, 
I'-'e  23.  a:nd  no  workshop  training  »,-:cept  a  year,  wh,ch 
is  insisted  upon  as  a  preliminary  to  entry  for  some 
student;  at  Charlottenburg. 

AMERICAN     PRACTICE. 

In  ,\merica  a  student  finds  liimself  with  a  degree  or 
chploma,  age  21,  with  what  handicraft  skill  and  work- 
shop practice  he  has  picked  up  in  his  college  workshops. 
With  these  assets  he  has  no  difficulty  ai  getting  further 
practical  traininsj  in  the  large  works  of  the  country. 
Ivmplovers  take  him,  without  premium,  and  pay  a 
wage  sufficient  for  mainteirance  straight  away,  recog- 
nising vhat  his  knowledge  places  him  in  a  difJerent 
position  to  ordinary  apiirentices,  In  this  way  they 
get  highly  trained  men  into  their  works,  and  by  their 
own  observation  soon  discover  whether  the  youth 
possesses,  in  addition  to  intellectual  .acnteuess,  the 
qualities  v/hich  go  to  make  a  successful  business  man 
or  a  good  organiser,  and  recruit  their  staff  accordingly. 

CAN     BRITISH     METHODS     BE     IMPROVED? 

After  considering  these  facts,  the  question  arises, 
is  the  British  method  of  training  engineers  better  or 
worse  ?  Can  they  im.prove  their  methods  in  the  light 
of  what  is  being  done  abroad  ?  Most  people  would 
consider  the  method  at  Charlottenburg  and  Zurich 
too  academical.     A  youth  must  surely  be  handicapped 


afterwards,  in  whatever  position  he  finds  himsell,  if 
he  is  not  famiUar  with  the  machine  tools  and  appliances 
used  in  engineering  works  from  actual  experience  as  a 
workman. 

Many  also,  whilst  admiring  the  \nic-rican  system 
of  workshop  instruction,  think  that  it  is  better  that 
this  instruction  should  be  obtained  in  a  woiksliop 
under  the  actual  conditions  of  practical  work,  for  the 
reason  that  a  youth  who  is  to  become  a  leader  in  the 
future  requires  to  know  as  nuicli  .iImu*  the  men,  their 
habits  of  thought,  and  then  i"  int  ■  I  \  <   ■  ..-  possible. 

One  thing,  is  certain,  howi  \  -i ,  tin  A.m  i.caii,  German, 
and  Swiss  student  st.=.rts  his  course  v.itli  a  far  better 
education  on  which  to  build,  than  is  the  case  with  us. 
Much  time  is  wasted  at  colleges  here  on  teaching  things 
which  should  have  been  taught  at  school. 

The  great  defect  in  the  present  system  here,  as  the 
author  has  aheady  stated,  of  training  engineers  is 
the  want  of  co-ordination  between  the  colleges  and 
the  employers.  If  the  employers  will  concern  them- 
selves with  the  question,  he  feels  sure  their  attitude 
will  speedily  change. 

The  gcnoKil  lipinmn  seemed  to  be  that  a  course 
arranged  so  UmI  the  winter  months  are  spent  at  college, 
and  the  summer  mouths  in  the  works  is  a  desirable 
one,  and  one  from  which  good  results  may  be  expected. 
Such  an  arrangement  obviously  cannot  be  worked 
witliout     the    co-operation    of     the    em.ployers.     This 


■Ives    to    the    system, 
s  in  emjineerina  con- 

wnrk  111  the  "Mmmer. 


Mr 


h:i. 


es  he 


tlie  Institution  -it  N  vil  Aoliiteets,  and  the  names 
of  sexeral  lirms  wl  "  h,i\<'  j- o  .1!  to  admit  apprentices 
under  similar  conduioiii  wer^  also  given. 

Leaving  this  point  for  further  discussion,  the  author 
would  merely  remark  that  no  system  will  be  of  any 
avail  without  the  whole-hearted  co-operation  of  the 
employers  and  manufacturers  ;  with  their  co-operation 
almost  any  system  may  be  made  to  work. 

COMPARATIVE    STATEMENT    OF    APPRECIATION. 

The  paper  concluded  with  a  few  figures 
indicating  the  comparative  appreciation  in 
which  professional  education  is  held. 

The  figures  concerning  Germany  and  Great  Britain 
are  taken  from  a  schedule  pubhshed  by  the  Association 
of  Technical  Institutions.*  Those  referring  to  the 
United  States  are  cpioted  from  the  Report  of  the  Com- 
missioner of  Education. 


*  Sue  also  a  pamphlet  issued  by  The  Association  ot 
Technical  Institutions,  which  can  be  obtained  from 
Professor  Wcrlheiincr,  Merchant  Venturers'  College, 
Bristol. 
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l-ohtcUiiML-.  PioImI-.Iv  llicrc  arc  not  more  tli.in  500 
>Uidcnl.  .A,  I  -iNciitccn  ycai  >  of  age  in  the  whnle  of  this 
ctmiilrv  lal.in-  .^.iirs,,  in  (lie  .diovc  M.biecls,  which  can 
Ik-  l.iirlvennip.ue.;  uith  Ihe  ]0.;4O  in  Gerni.inv,  or  the 
i;,,ooo  in  the  SI.Hl  .  TliL-e  hguie^  indicate  that  the  bull; 
of  engineer  .ijipi  eiilK  e.-  ni  the  Inited  Kingdom  receive 
no  scienlilic  learning  at  all. 


AUTOMATIC    COUPLING. 

VyiLKT  Mr.  Charles  Rous-Marteii.  in  another 
jKirt  of  the  Magazine,  calls  "  the  eternal 
automatic  coupling  question"  was  recentlyunder 
consideration  at  a  meeting  of  the  Societ\-  of 
Arts,  when  an  important  ]iaper  was  read  by 
Mr.  T.  A.  Brockelbank,  who  was  stated  by  one 
of  the  speakers  to  have  given  the  greater  part 
()[  his  life  to  the  solution  of  this  problem. 

i\!r.  J^rockclbank  first  argued  that  humanity 
deinaiiils  the  ado]:>tion  of  automatic  coupling 
in  this  country,  and  drew  an  ajipalling  picture 
of  the  loss  of  life  on  English  railways  under 
l)resent  conditions. 

work  in  the 
n  are  Idlle, 
engaged    ii 


niber  but  27,000  with  i  in  45,  and  we  see  at  once  that 
1902  the  record  is  against  this  country, 
[low  many  people  realise  that  according  to  the  rail- 
\    i.iiup.inies'   own   returns   to   the   Board   of  Trade. 


illows 


The  author  estimated  the  saving  of  time  which 
would  accrue  from  a  general  ado]ition  of 
automatic  couplings  in  this  country  as 

In  the  United  Kino,l,,ui  IohI.u    Uvrv  ar- 


COST    OF    APPLICATION. 


Dealing  with  the 
in  the  coupling  systi 

There  is  a  very  sen. 


il  a  geneiTi 
ivniarked  : 


:  men  engaged  ni  t 
er  2(J9,ofx),  and  i 
,vork,    while    those 


ed  States 
njured   at 


wagons  could  have  been  so  equipped  for  ii.Soi.;70, 
by  1890  (ten  years  later)  it  had  reached  £2,3<,o,n;i, 
by  1900  (another  ten  years)  it  rose  to  ;£3,506.Sio.  and 
to-day  it  must  reach  /4,ooo,ooo,  or  about  half  a  million 
more  since  the  .'Vet  of  1900  was  passed. 

I  commend  this  point  to  the  careful  consideration 
of  all  concerned,  for  automatic  couphngs  have  to  come 
sooner  or  later. 

TYPES     OF    COUPLINGS. 

Discussing  the  mechanical  aspects  ol  the 
])idblem.  Mr.  Brockelbank  claimed  that  during 
the  progress  of  conversion  the  iminense  and 
conijile-x  traffic  of  the  United  Kingdom  would 
not  suffer.  Various  types  of  couplings  were 
described.  He  described  the  Brockelbank 
coujiler  fitting  as  very  simple  : — 

A  bent  lever  with  a  cranked  handle  at  each  en<i 
supported  by  four  brackets,  is  bolted  underneath  tlu 
wagons.  Directly  under  the  drawhook  plate  of  the 
wagon  is  bolted  a  very  simple  bracket,  also  of  bent 
steel,  |ths  of  an  inch  thick,  bent  to  a  desired  shajx 
On  this  is  slung  a  tippler,  again  made  of  Jth  steel  lu 
two  jilates  bent,  but  each  plate  benl  shaped  dill.  ivniK 
before  bolting  together;  this  tippler,  when  a.iu.il..! 
by  the  lever,  which  passes  behind  it,  lifts  and  rele.ises 
the  coupler  or  drops  itinto  connection. 

It  will  be  perceived  at  once  by  any  railway  man 
that  by  this  simple  process  we  get  clear  of  all  necessity 
to  consiiler   what   sort   of   under-frame  or   longitudinal 
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timbers  there  are  on  a  wagon.       It  does  not  matter  One    large  wagon  owner    not  so  long  since  told  me 

with  this  coupler,  which  is  entirely  unattached  to  the  concerning  another  important    alteration   on   railways 

fittings,  where  the  brake  handles  are,  as  these  coupler  other  than  couplers  demanded  by  the  Royal  Commis- 

handles  need  never  go  near  them,  whilst  the  fastening  sion,   that  he  confidently  expected  that   railways   will 

bolts  in  wagons  may  practically  monopolise  the  buffer  be  able  to  hold  off  compulsory  adoption  for  twenty-lne 


1,  but  need  not  disturb 
luud  that  any  milways  i 
inve  devispil  some  furtho 
nipple  with  (lu-rii. 


for  if    it    should    be 


irs  of  that  period  are  already 

;nding   it   cannot    bo   completed 


and  is  worked  shoulder  high  by  the  s 
free  to  look  after  his  own  safety  unl 
couplers  take  the  place  of  the  three  Im 
^lllnK  in    the  same   slot    in   drawbook    trn 


ATTITUDE     OF     THE     RAILWAV     COMPANIES. 

Of  the  obdurate  character  of  niiK\,i\s  ,is  .,  i„ 
iiie  can  hardly  speak  too  strongly,  it  i-,  l,ir-^  l\ 
lulcome  of  the  immense  Parliament;! r\'  iiiilueii.  e  i 


Its    lives  and  limbs,  it  is  surely  time 
vas  done. 


'>'      n'l-el       nir      IM    lilies-,     lllslalUes.il     llllr,  .11,  cTll     as      tO 

I  iiix\  i\    ^ii\,int,'  dangers  which  confronted  me  almost 
ii  '  \'  i\    luiii.  whilst  I  gladly  acknowledge  a  few  note- 
Says  the  author  in  conclusion  : — 

With    the   diversity   of  interests   and    opposing    cha- 

rai  ter,  (,l  ill,-  raihvays  of  the  United  Kmguom,  it  is 
li"|"  I'  --  I"  '  \|i''.  I  a  settlement  by  them,  and  anything 
^li"||  "I  I'iil'li.    I,  sting  and  final  selection  by  the  Board 

-I     h.id.',    and     (  ,aii|ials.ir\-    eiilMi. -.1    ad..|.(.nn   of   that 

I  Ins  ,|ue,|ioii  IS  ih,\\  one  l.n  lh>'  I  Iwu.-e  ,  if  Commons 
and  the  nation  ;  nothing  less  can  settle  it  tlecisively, 
in  the  face  of  railway  opposition  and  Board  of  Trade 
apathy. 


COMING    EVEINTS:    JUNE-JULY,    1903. 

June.  13th.-i;i 

6th.— P.irmin.uhaniAssiieialion  of  Mechanical  Engineers  :  .^^'litul 

Hall-yuaily  .Meclin.u  .md  Social.  16th.-~TI 

8th.— Society   of  Engineers  :  Ordinary  Meeting   at  7.30  J-imes 


17th.     11 

9th.— The  Institution  of  Gas  Engineers  :  Annual  General  ^'miKi  e 

Meeting,    at    the    Institute   of    Mechanical    Engineers,  Opeiiin; 

Storeys    (;.ite,    Westminster.       Mr.  Andrew   Dougall'  18th.— Tl 

J  urn-.,  to  pa-side.  C.inlere 

10th.— riie  Insiiiulionof  GasEngineers  :  Annual  General  '9'h-      '' 

.Meeting     {,onl,u„c<l].  ^^  ■- 

llth.-Thc   histitution  of  Electrical  Engineers  :  Conceit  "^,'!''       ' 

at    the     K.iv.d    Albert    Hall.— The    Instituti.ai    ,if 

l':ngiiieers  :  .\iiiiu.il  General  Meeting— (,o/;///n/c,/| 
13th.— niniiiiigliaiii    Association    of    Mecli.iiiieal    !• 


ng  Trades  E.xhibition  opens  at  the  Roval 

I  H.ill,  Islington. 

Institution    of    Civil  Engineers  :     Eleventh 

rest  ■■  l.eetuie  at  the  Institute,  ;.;,o  |mii. 
iisiiiiiiioii   of  Civil  Engineers:  I'^n^inni- 

,it  llie  Institute  of  Mechanical   Kii'iiaeis 


Ens 


Engineers 


-(COIllillKCti). 


Civil  Engineers  :  Engineers' 


;  :.:.ai  >]i  oi  lOlcctncal  Engineers  :  .\nnual 
Cuirvei3.i/.i..iie  .11  the  Nalural  History  Museum. 

24th. —  Society  of  Arts  :  Annual  General  Meeting. 

29th.— Proposed  Sir  Henry  Bessemer  Memorial  :  Com- 
mittee Meeting. 


of  Mill 
Meeting 
.Mining 


-haiiical     l-;iiL;iiiLer-         t.iinicil       30th.— Society  of  Arts  ;  Conversazione. 

;eneial  Meeting  at  j  p  m.      llic  July. 

Scotland:    tieiieral    .Meeliiig  al       1st  tO  8th.— Colliery  Appliances  E.xhibition,  Agr 


NEW   CATALOGUES. 


Samuel  Denison  and  Son,  Hunslet  Foundry,  Leeds. — An 

illu^tL-..ledp;implilct..fci^lilp:mc^,incl  cover  describing 

Ibr  l',l,il:c-Iiri,i-.,n  C,.nlinii..ii-  \Vei-l:.-i   ipjlent).     This 


telegraphic  code,  and  table 
(if  standard  motors  and  ba 


Fraser   and  Chalmers,    Ltd.,    43,    Threadneedle    Street, 

London,    E.G. —  I'he  ab.jve    lirni    have    seciir<il    ri^ibts 


veyor  may  be  anything  from  50  II.  In  :;.,o  11.  jier  minute.  densing    pl.mi    ,     i     .     :.        ,ii.k  Inin  1  \-,      -inelliiiL;    ,ind- 

Fleming,   Birkby,  and  Goodall,  Ltd.,  West  Grove  Mill,  refrning     hi: niKi,     -i.nnp    imlN,  eni>hers 

Ha'ifax.-\    v.-rv    .,-,h,l    d.iiU-  memory  "  jogger  "   for  and  pulve.  ;   ~-    •-:.:::.:-' n  ^n  iii.u  I  ,uk,\  .  I'ell.  .„  w.iler 

di  i"    '■    I  I'eil  pad  with  separate  wheel-.    ]•'■•'-] ■_     -  .in  m- .   ,  x.uihle    pl.iin-.,  .md   the 

-1m.            .       i     '    '                        '    :  nkd  for  memoranda,  b.lni'  1  l  ■  ■     .".:■:  ,1  ,,:  j.,,  „,  .        ,\repiiii!    lo.m    the 

:ipi  .  ,;,i:i  .  :        .m        .\'    ".    ^     :.•!    eaeb    sheet  appears  (  e//;.  ;v  1 ,  ,^., ,,,,.,,:■,  ^.v  1  „>  1,  ,1.  ..,  iiii|  mhk  .    Ihi-    .  .11  i|. --iie, 

ashortad\eil;-.iiuMl  oi    tin   lu  i,,s  principal   speei.ilitv  is  mlereMine  .:  -  .ie-.uibm.L;    .,    dnuble  Knie-KV  .llu    .n, 

— the  " 'I\un  "  1  elliii.L;.     .\    s..iiH'u  li.il    unique,  as   well  eompre-^s>  ir  ImiIII  l.v  tlii-,   linn    hir    the    I'.. well    Diiili-i 

as  useful,  loi  m  m  .ulvu  ti-en.Lnl.  Sleam  Coal  Coinp.inv. 

Ernest  ScottandMountain.Ltd.,  Close  Wort  S.Newcastle-  ^^e    Anglo-American    Machine     Tool     Company,    5, 

on-Tyne.— A    series    ni     w  eil  pi  inled    panipblels    de-  Lawrence    Pountney    Hill,    London,    E.C.-Aii    illu. 


hauling  ai 
Iron  Comr 
haulage  jM. 
Accompan\ 
production 
carried  out 
power  liou 
machine    v 


vatt  set, 


attached,  a  in-i,,ii  ti,i\elling 
crane,  a  5-ton  three-motor  pig  bed  m.mh  ...  in.rled 
for  electric  driving,  punching  machii:^  v,  illi  ckdiic 
motor,  an  electrical  drive  punch  and  shears,  small 
electric  pumping  set,  generators,  motors,  steam 
dynamos,  winding  and  haulage  gear,  etc.,  etc. 
Electromotors,  Ltd.— An  illustrated  price  list  of  excel- 
lent design  and  production.  While  giving  the 
prices  of  many  different  type  of  electric  motors, 
these  specialities  arc  illustrated  by  means  of  some 
exquisite  half-tones,  which,  on  a  white  ground,  and 
surrounded  by  a  peculiar  green  tint  colouring  of  frame 
design  appear  to  great  advantage.  The  firm  manu- 
factures three  types  of  machines  :  semi-enclosed, 
enclosed-ventilated  and  enclosed.  They  are  of  the  four- 
pole  iron-clad  pattern  with  notched  drum-wound 
laturcs,  specially  designed  to  stand  rough  usage, 
ling.    A  useful 


i|;li,ni.es    and    tools,    sleel_  pulleys   and    line    shalt 
I      II         A  useful  telegraphic  code  appears  at  the  end 

Messrs.  John  M.  Henderson  and  Co.,  King  Street 
Engineering  Works,  Aberdeen. — W'e  have  received 
l"r..ni  this  firm  .in  intere^ting  card,  suitable  lor  hanging 


UK'.ins   of   a  ca 

ileway    of   1,000    fee 

maximum  load 

-if  three  tons.     Atlei 

U>   the    Hender 

on    cranes,    Scotch 

machinery,  quai 

riers'  and  contractor 

id  can  be  fixed  on  the  floor,  wall  or  1 


The  Wilson  Filter  Syndicate,  Ltd.,  of  Glasgow 
(represented  in  London  solely  by  Mr.  George  H. 
Hughes,  A.M.I.Mech  E.,  97,  Queen  Victoria  Street, 
E.G.)  have  recently  issued  a  booklet  full  of  information 
regarding  their  filters  and  filter  presses.  One  of  the 
chief  characteristics  of  these  filters  is  the  ease  and 
rapidity  with  which  they  can  be  emptied  and  the 
cloth  brushed  thoroughly  clean,  thus  enabling  them 
(so  we  are  informed)  to  perform  three  or  four  times 
the  work  of  an  ordinary  press  within  the  same  time. 
It  is  .also  stated  that  one  attendant  can  control  a 
number  of  these  filters  or  filter  presses,  and  the  time 
occupied  in  emptying  and  cleansing  need  not  occupy 
more  than  five  minutes  each. 


^i^l^mmmf         Miscellaneous  "~f?f 

Incandescent     Lamps  I 

I 

> 


OVER  /       ^       \                                       QUALITY                           pi 

TWENTY  /        '"'        \                                             and 

YEARS'  /                      \                                       PRICE 

EXPERIENCE  /                             \                                  RIGHT 


SEND     FOR     PRICE    LIST    TO 

The   Brush   Electrical       victoria  worRs 

Belvedere   Road 

Engineering   Co   Ld  .  london  se 

"  *-'  (South  End  of  Charing  Cross  Footbridge)       ,. 


HADFIELD'S  cos^^i  LAY-OUTS 


OF    EVERY    SIZE     AND     DESCRIPTION     . 


HADFIELD'S  PATENT  MANGANESE  STEEL 

IS    THE    BEST    MAT 

TRAMWAY  TRACK  WORK. 


IS    THE    BEST    MATERIAL    FOR 


TRAMWAY  POINTS  &  CROSSINGS 

TRAMWAY  WHEELS  &  AXLES 

TIE-BARS,  Etc.,  Etc. 


HADFIELD'SsTB.u.ou-^o^Tc.sHEFFIELD 


Engines 


John  Fowler  &  Co. 


(LEEDS)  LIMITED. 


Electrical    and    General 
Engineers. 


Steam  Plough  Works  : 

LEEDS. 


Fowler's  Road  Locomotive.  Designed  for  all  kinds  of  Steam 
Haulage,  and  is  also  available  for  temporary  belt  driving. 
Three  siles  of  this  Engine  are  standardized,  and  employed 
approximately  for  20,  30,  and  40  ton  loads.  A  special  heavy 
Engine  is  also  made  equal  to  a  load  of  50  tons,  and  called 
the  ■■  Lion  "  type.  The  Engine  was  thus  named  by  the 
War  Office  Authorities,  who  employed  a  number  of  them 
in   the  South  African   Campaign. 
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GALLOWAYS  L^ 

MANCHESTER. 


High=Speed  Engines, 


QUICK    DELIVERY. 


Compound    and    Triple    Expansion. 


SLOW=SPEED    CORLISS    ENGINES    for   Mill   WorR. 

Galloway  Boilers.  immediate  delivery. 


»nd    all    Pressures. 


WROUGHT    STEEL    SUPERHEATERS.       '^^'^  ^"^'^^'^^Tm^.kTu  "'"'*"' 


Telegrams:    GALLOWAV,    MANCHESTER. 


idon  Office 


r,     PHILPOT     LANE,     E.C. 


IE  if  Conveying  Machinery 


GRAHAM.  MORTON 


&  CO.,   LTD. 


WORKS;    LEEDS,    ENG. 

CONVEYING  PLANTS 


Boiler  Houses 

equipped  complete  with 

ELEVATORS  and 
CONVEYORS  for 
HANDLING 


COAL  and  ASHES. 
MEA8DRING    BOXES. 
MECHANICAL 
STOKERS,  etc.,  etc 


Also  complete  Plants  for 
MINES, 
COLLIERIES, 


ELECTRIC  LIGHT,  and 
POWER  STATIONS,  etc. 


Write    for   our    New    Illustrated 
Catalogue    150  pages  . 


fum'iiBik^Mmi 


Cranes 


JOSEPH  BOOTH  &  BSE 


LTD. 


RODLEY, 


40=ton  Steam  Goliath  Crane  at  the  new  L.  <&  N.  W.  Railway  Goods  Yard,  Sheffield. 
Vnd  also  supplied  to  Midland,  Lancashire  <&  YorKshire.  and  Great  Western  Rys..  (Sc 


For 

Lifting 

Machinery, 


Cranes,  Winding  Engines, 
Overhead  Travellers  of 
Every  Description,  Driven 
by  Steam,  Electricity,  or 
Hydraulic  Power. 


London  Aseals  : 

A.  E.  W.  QWY.N,   Ltd., 
75a,  gueen   Victoria  St.,    E.C. 


20  srANNiNOLey. 


■CRANES,  RODLEY." 
•ASUNDER,  LONDON. 


As  supplied  to  Cro^vn  Agents  for  the  Colonies  and  Government  Departc 


(^MMM    Railway  Equipment 


W.  R.  RENSHAW  &  CO., 


MANUFACTURERS     OF 


Railway  Wagons.  Railway  Carriages,  Railway  Ironwork. 


Railway 
Wheels  <S 
Axles 

of  every  Kind. 

SPECIAL 
ATTENTION 
GIVEN    TO 
ROLLING 
STOCK    FOR 
SHIPMENT. 


•« 

=-^^^ 

\  - 

2»7a 

*, 

z^zi^il" 

■'tm^:m^m 

^ 



-:-:t:^_ 

■pa 

m 

^» 

===^ 

Telegrams : 
"  Renshaws,  Stoke 

on  Trent." 
"Opifieer,  London. 

Telephones  : 
58  Potteries. 
16  Avenue,  London. 


One  of  750  Steel  Frame  Goods  Wagons  built  for 
Great  Eastern  Railway  Company. 


We  have  special 
modern  plant  for 
the  quick  produc 


All=Steel 
High 
Capacity 
Wagons. 


Phoenix  Works,   STOKE  ON  TRENT. 

London  Office:  46,  King  William  Street,  E.G. 

DRESSED  STEEL    CAR    CO. 

n  B,.A.  smr;o;sH,  L.«o.H,  E.C.     ''''■TTSBURG,  ^  PA.,    U.S.A.) 

PRESSED  STEEL  WAGONS 


OF    ALL    GAUGES. 


30=Ton    S{?lf=Clearing    Coal    Hopper    Wagon,    as    used    in    South   Africa. 


^@mif" 


Miscellaneous 


40-ton  ALL-STEEL  SELF-EWIPTYING  BOGIE  COAL  WAGON 


100  TONS,  composed 
TONS    of    COAL    and 
TONS    of    PIC    IRON. 
TOTAL  WEIGHT  ON 
RAILS,  116  TONS  3. 


%i^'s.Mi\ 


CONSTRUCTED     EY 


THE  LEEDS  FORCE  CO.,   LTD.,   LEEDS. 


TAITE    &    CARLTON.    63.    QUEEN    VICTORIA     STREET.    LONDON.    E.G. 


^^  THE    THORN YCROFT   STEAM    WAGON    CO..    L^"     ^^ 


Makers    of    all    hinds     of    Steam     Veh 
Commercial     Purposes,    Lorries,    Vans,     Dray 
Municipal  Tipping  Dust  Vans  <5  Water  Wagon 
Loads  from   1  ton  to  7  tons. 


AIX    HIGHEST    AW.AkDS    SINCE    189K. 

TWO  MORE  GOLD  .MEDALS   AT    LIVERPOOL 

TRIALS,   UKII. 

AWARDED  FIRST  PRIZE  (£500)  IN  WAR    OFITCE 

CO.MPETITION  OF  MOTOR  LORRIES. 


a 


London  Office  : 

HOMEFIELD,    CHISWICK,    W. 
^""^"^  BASINGSTOKE.  HANTS, 


J    URIMER     CURRENT 


MULTIPOLAR  MOTORS. 


In  3  Types, 


DP 


(Dust  Proof) 


HIGH=CLASS 
Design 

WorKmanship 
Material. 


MP 


I  to  50 
B.H.P. 


(Protected) 


OP 


(Open) 


Send  for  Revised  and 
Reduced  Prices  to 


TURNER,  ATHERTON  &  CO.,  Ltd., 


DENTON, 

MANCHESTER. 


WANT 


PUMP? 


unusual  way  of  advertising 
Pumps,  but  if  you  do  want  one 
—no  matter  for  what  particular 
service— and    will    drop    us   a 

have  a   good  article,  and  can 


WE    MAKE    PUMPS   OF    EVERY    DESCRIPTION    AND 
OF    EVERY    SIZE. 

CATALOGUE    AND    PRICES    ON    APPLICATION. 
The    .    . 

Blake  &  Knowlcs  Steam  Pump  Works, 

179,  Queen  Ulctorla  Street,  Condon,  e.C. 


^li 


'4% 


if 


ilDCtlilf  Pumps,  &c, 


TANGVES 

STEAM    PUMPS 


* 


4  J 


FOR    ALL    DUTIES. 


"SRECIAL"      DURL.EX 
F-LY-WHEEL,    6tc., 

Centrifugal   Pumps,    Treble  -  Ram    Pumps,   etc. 

Electrically  Driven  Pumps 

A     SPECIALTY. 


14  ■  8  •    12  in.  "  Special "  Pump. 


■HH  JK     |k|^%%X^^^%  CORNWALL    WORKS, 

lANVaYttli       Birmingham. 

BRANCHES     AT  LIMITED  ^ 

London,   Newcastle,    Manchester,   Glasgow,   Cardiff,    Rotterdam,    Bilbao,   Johannesburg. 

LAUNDRY  MACHINERY 


Also 


COOKING 
APPARATUS 


Catalogues  on  Appiicati 


W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry.  KEIGHLEY,  England 


IF  YOU  WANT  THE  MOST  EFFICIENT 


STOKER 

Coking  or  Sprinkling  Type 

i    TO .^«- 

MELDRUMS,  ""Ti.  MANCHESTER 

For     Lists     and     Testimonials. 

London  OFFICE:  66,  VICTORIA  STREET,  WESTMINSTER. 


WRITE    TO 


'(/J^'^»J^^'^*Jr^*p^'>^/^*»^/^»^/^/^'l^»p^»p^'^^^»»»^»^»>^'^'>^'>^'p^'»*'»*'p^'^'^<|^<»»'^'^'>^'»^'^^ 


South  Eastern  6  Chatham  Railway. 

THE    CONTINENT 

Four    Royal    IVIail    Rou-fces 

VIA 

DOVER  FOLKESTONE         DOVER         QUEENBORO 

CALAIS.  BOULOGNE.         OSTEND.         FLUSHING. 

LONDONPARIS    IN    LESS    THAN    SEVEN     HOURS. 

I'uc  .StiM^ts  D.iily  111  E.ith   Ilii-LL-tion. 
NEW       EXPRESS       JkFOrERNOON       DISTXMG       CAR       SErfVICE 

Daily  (Sundayi  iiuliiiledl,  rin   FOLKESTONE  and  BOUEOr.NK 

CHARING     CROSS 2.20         PARIS    - 4.0 

PARIS 9.15         CHARING  CROSS  10.45 

Mail  Route  via  Dover  and  Ostend. 
Flushing  Royal    Mall    Route  to  Germany,  etc. 

I  WD  .StrvicLS  D.iily  in  Each  Uirtclion. 


see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d.  VINCENT  W.  HILL. 


iMDEIEf 


Miscellaneous 


MACHINERY  for  ECONOMIC  HANDLING  of  MATERIALS 

r>E:sic3(-N£:D   and    built    by 

THE   BROWN   HOISTING  MACHINERY  COMPANY. 

LONDON  OFFICE:  MAIN  OFFICE  &  WORKS:  NEW  YORK  OFFICE: 

39,  VICTORIA  ST.,   S.W.  CLEVELAND,  OHIO,   U.S.A.  26,  CORTLANDT  STREET. 


ton    ELECTRIC  TRAVELLING   CANTILEVER   CRANE. 

I'ui-  blocking  and  Loading  Material.     Span  :  3:^5  ft. 


The  "Kingston"  Patent  Dredger  6  Excavator, 


Kingston"  Dredger  and  Grab 

fixed  upon  a  Hopper  Barjie  of  150  tons  capacity, 
having  separate  propellinj;  enRines  and  special 
boiler,  as  supplied  to  the  Spanish   Government. 


Sole  Manufacturers  and  Pat( 


ROSE,   DOWNS   6  THOMPSON,  Ltd.,     ''"' ^"""^.'':  ""Yl^M^r^^-.,;, 


For  Gears,    Bevels,    Worm   Wheels,   Spirals 
or  anything  in  the  gear  line,  ^vrite  to 

THE  BUFFOLINE  NOISELESS  GEAR  Co., 

LEVENSHULME. 
WHO    ARE   THE    ENGLISH 

^GEAR  SPECIALISTS.^ 


I'(  Turbines,  &c 

-4 


THE 


Wheeler  Condenser 

AND 

Engineering  Co., 

179,  Queen  Victoria  Street, 
LONDON. 


The  most  compact,  durable,  and  efficient  Cooling 

Tower  Manufactured.  wW^f^" 

Maximum    reduction     with     minimum     loss     by        1,',^. 
evaporation. 


90,000  h.p.  operating  in  Great  Britain. 
25,000  h.p.  in  process  of  construction. 


S.  HOWES  Co 

¥    ,^^  Hydraulic   and   Mining:   Engineers, 

]:   64,  MarK  Lane,  LONDON, 

ENGLAND. 


And   "Eureka"   Works,  NEW    YORK. 


f^     "  LITTLE  GIANT "  TURBINES 
-       -^     "HOWES "CENTRIFUGAL  PUMPS 


HORIZONTAL 
AND    VERTICAL. 


Made  in  12 


Water  Motors  and  Pelton 
Fans. 

"Eureka"  Grain,  St-ed,  and 
Rice  Cleaning,  Grading, 
and  Hulling  Machines. 

Portable  and  Stationary 
Forges.      Cranes     for    all 

purposes. 


Destructors 


J^J(^Jf'4»J^4»Jh4»Jk4»*JI'**4»4»J^^***4»**4»**J^**4»*J^*4^*4» 


DESTRUCTORS 


Perfect  Absence  of  Nuisance. 

Lowest  Cost  of  Labour  &  Maintenance. 

Maximum  Steam  Raising  Capacity. 


These  Destructors   embody    many    special  features  which   are   not  to  be  four 
any  other  Destructor.       SIXTY  PLANTS  in  active    operation,   burning 
over  3,0Oa  tons    of   Refuse  per    day. 


The  Horsfall  Destructor  Co.,  | 


LORD    ST.    WORKS,    WHITEHALL    ROAD, 

LEEDS. 


London  Office  :— 

19,    OLD    QUEEN    STREET,    WESTMINSTER,    S.W 


4|p^^^^^^^^y^^«|pyy^^^^^yy^^^y^^^y^y^^^^^ 


Weighbridgfes,  &c 


DENISON'S 
Weighbridges. 


Saml.  DEN150N  &  SON, 

HUNSLET    MOOR,    near    LEEDS. 


lelegrams:  "FLUES,   LEEliS."     Teloi 

l|  i 


T 


Dcighton's  Patent  Flue  & 
Tube  Company,  Ltd. 

DEIGHTON'S    PATENT    FURNACE. 

The  Destructive  Tests  have  proved  the  DEIGHTON  FURNACE 
to  be  the  strongest  to  resist  collapse  ever  made. 


MAKERS    OF    MARINE   and 
LAND  BOILER  FURNACES. 

i^ris  E.i,M.cn.  1000.  Pepper    Road,  LEEDS. 


(^MMmt       Gas  Generators 


FURNACES 


T 


FOR    ECONOMY    IN 

REHEATING, 

FORGING, 

CASE    HARDENING, 
ANNEALING, 

CALCINING, 


GASi 


MELTING, 

Etc.,  Etc. 


FOR    HEAT    OR    POWER 

2,200    PLANTS    IN    DAILY    USEE. 


^Generators! 


PATENT 

RIVET 


SEND     FOR 
PARTICULARS. 


HEATING 

FURNACES. 

W.   F.   MASON,  LIMITED, 

ENGINEERS    &    CONTRACTORS, 
MANCHESTER. 


€lMi 


m 


j^SlB^Mffli 


THE  HUNSLET  ENGINE  CO., 

LEEDS. 


MANUFACTURERS     OF 


TANK   ENGINES 
Of  all  Descriptions. 

Designs  and  Specifications  Supplied 
or  WorKed  to. 


^GEARING 


"^      Machine-Cut 


Upon    20th    Century 
lines. 

No     guess    worK     or 
rule  of  thumb. 

Utmost    Possible    Accuracy 

Obiainable  by   Modern  Fine 

Tools,      at     a     reasonable 

price,  too. 

Quick    Delivery. 

You    can     prove     this    for 
yourself  if  you  wisli  by 


E.    ARNOLD    POCHIN, 

Croff    Street,    Pendleton, 

MANCHESTER. 


Miscellaneous 


FOR     ANY     SIZE     OR     TYPE     OF 

T  U  R  B  I  N 

OR      PELTON      WHEEL 


d 


G.  GILKES  &  CO.,  LTD. 


KENDAL. 


(;^^  "GUNTHER" 

f  ^  TURBINES 

Jg      ff  )  WITH  VERTICAL  OR 

HORIZONTAL    SHAFTS. 

SPECIAL 
HIGH  PRESSURE 
TURBINES   &   ACCURATE 
HYDRAULIC  GOVERNORS 
toi'  Electric  Plants. 
PELTON   WHEELS. 


W.  Gunther  &  Sons, 

Central   Works, 
OLDHAM,   ENGLAND. 


CAST     IRON 


SWIVEL  BEARINGS 

Adjustable  or   Non=Adjustable   Types. 


^lllll 

Henry  Crowther, 

A  1!  c  Cock  used.        Checkheaton,  ENGLAND. 


SUDDEUTSCHE  KABELWERKE  A.-C,  Mannheim, 


SYSTEM    BERTHOUD    BOREL.) 


GERIMCANY. 


Gontractors  to  the  Imperial  German  Postal  Authorities. 


Silk-Covered 

Copper   Wires. 

TELEPHONE    CABLES. 

With  Paper  and  Air  Iniulalion. 

LEAD-COVERED  CABLES 

For  all  Tensions  iiii  to  40,000  volts. 


.,»*-  The  a  0 

y\^,^  Scotch  &  Irish  Oxygen  Co.,  Ltd., 


^a 


ROSEHILL  WORKS.  GLASGOW. 


Valves   for  Cas  Bottles  and  Aerated  Water   Drums 
in  Bronze,  Steel,  and  Aluminium. 


Reducing  Valves,  Ke 


Fittings  for  Co 


8,  ALBERT   SQUARE, 

MANCHESTER. 


J.   HALDEN   <S  Co., 

Arc  Lamp  Duplex  Radial 

Photo  Copying  Frame 


ngs  .It  One  Operation 


Engineers  Electric  Frame,  very  superior, 
Arc  Lamp  and  Lowering  Gear,  complete 
to  print  from  Two  Tracings,  53  x  31  42  10 

Other  sizes  as  per  List  post  free  on  request. 


ADVANTAGES   OF   DUPLEX   RADIAL  PHOTO-COPYING   FRAME. 

A.— Copying  indoors  at  any  time  wliere  Electric  Current  is  available. 
1  on  the  Pedestal  remains  there, 
ed  by  the   Frame  remaining  on 

;:, icing  in  01  taliing  out  Tracings 
jsily    cleaned    when    Frame  is 


London.    Ne^vcastleoon=Tyne,     BirminghE 


fim^^i>lBMMmE]f  Cables,  &c 


Telegrams:  "FILATURE." 
Telephone  :  202.  228. 


T^  St.  Helens  Cable  Co. 


LIMITED. 


WARRINGTON. 


Electrification  of  Railways  can  be  most 
satisfactorily  carried  out  by  the  use  of 
WATERPROOF   DIALITE   CABLES. 

No  corrosion. 

No  electrolysis. 

No    decentralisation   of   conductor. 

Over  FOURTEEN  MILES  in  use  on 
the   Liverpool    Overhead   Railway. 


London  Office:    32,  VICTORIA   STREET, 

Westminster. 


Elegrams:   "  FILATTERIO." 
dephone:   4270  GERRARD. 


?^ 


)i^(Ea®MiEll)r    Electrical  Apparatus    f 

-^— — T2L— ^^  ^        -iX ' ' — 7^=d^. 

GREENWOOD  &  BATLEY,  Ltd.,i:E"EDs 


MAKERS    OF     EVliRY     I)I-;sCRII'TIO\-     OK 


ENGINEERS'  GENERAL  TOOLS   and  of  SPECIAL  TOOLS  for  War  IVIaterial  and  a  Great  Variety 

of  Purposes. 


£l  0 

De  Laval   Patent 
Steam  Turbine 
Dynamos, 
Turbine  Motors, 
Pumps  and  Fans. 

0  0 


Dynamos  and 

Motors. 

Complete 

Electrical 

Installations. 

0  0 


International  Electrical 
Engineering    Co., 

Clun    House, 
Surrey  Street, 
Strand, 

London, 


Telegrams : 
■•CLUNCH.   LONDON 


Telephone  No.: 
3227  GERRARD,  LONDON 


Our  plant   is   in    use  at 

Dundee,  Oban,  Falkirk, 
Glasgow,  Hoylake,  Hull. 
Erith,     Coinc,      Shipley, 


of  l>LAvfiiii  Manufactm-i 


Electrical  Apparatus 


MMMi]!  Electrical  Apparatus 


T.  HARDING   CHURTON  &  CO., 


ATLAS  WORKS 

Ingram  St.. 

LEEDS. 


Either  Open   or 
Enclosed. 


London  Office: 

9,  RED  LION  COURT, 

Cannon     St.,     E.C. 


AsK   for   New 
Price   Lists. 


DYNAMOS    &    IVrOTORS. 

lt7rT,fD,-  Direct=Coupled    Generators.  ,,/* 


P.D.M 


PH(£NIX    DYNAMO 
MANUFACTURING  CO., 
BRADFORD. 


50  Kilowatt  Three  Bearing  Generator,  500  revs. 


JBfflilfElectric   Cranes.  &c.  fff 


Electric  Cranes, 


If  you  require  a  Crane,  you  want  the  best. 

It  is  possible  to  pay  a  low  price  and  yet  have  a  dear  Crane. 

Our  object  is  to  give  entire  satisfaction,   because  we  wish  to  do 

more  business  as  the   years  go  by. 
We  make  Overhead  Electric  Cranes  up  to  100  tons  capacity. 
Any  advice  or  information  that  we  can  give  is  yours  for  the  asking. 
We  invite  your  inquiries. 


THOMAS    BROADBENT   <S  SONS, 

Limited. 
HUDDERSFIELD. 


The 


Remington 
Typewriter 


Is    the 
Universal    SaVer 


It    is    a    Time    SaVer,    a    Labour   SaVer, 

An    Expense    SaVer,    and    a    "Business    "Builder. 


REMINGTON  TYPEWRITER  COMPANY 

(WYCKOFF,   SEAMANS    &    BENEDICT' 

100.  GRACECHURCH  STREET,  LONDON,  E.C. 

West  End   Branch  :    2fa3,    OXFORD    STREET,  W.  And    all    Urgf    Towns. 


Illf         MLscellaneous 


The  Next  Move 


On   the   Board, 


when    the    Principal    vv^on't   see   you. 


IS     TO      SEND 


A    FIRST=RATE    CATALOGUE 


Something    that    he    will    looK    at. 


Something    printed   by   .   . 


(.lephone  N'o;  504  Holisoun. 

inis  :  "SOLTHEIJXWOOD,   LONDON.' 


SouTHwooD,    Smith   &   Co.,  Ltd., 

ART     PRINTERS, 
Plough  Court,  Fetter   Lane,  LONDON,   E.G. 


||I^lli(ffteMgflKIE)f Miscellaneous 


ACCURACY  ^^  UNIFORMITY 

Are  All=Important  under    Modern  Conditions  of  Manufacture. 


Successful  Annealing 
and  Tempering  of        _  ,^^^^s 

Metals  .  .  /^^^Il, 


CAN  ONLY  BE  OBTAINED   BY 


Absolute  Exactness 


and   Uniformity  I^^^^t 

of  Temperature.         ^'c-^^fefc?  ■  ^s^- 


Temperature  Measuring 
and  Recording 
Instruments 

OF  ALL  KINDS,  FOR  ALL 
TRADES.  AND  FOR  ALL 
RANGES  OF  TEMPERATURE. 

Temperature  Indicators, 
Resistance  Tliermometers, 
Tliermo-eleetric  Thermometers. 


,lt3Sunri:;Te.nncr.V.i.n;of  lioilers.  Fli 


THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  CO., 


London  Office  :   02,  Hatton  Garden,  E.C. 


CAMBRIDGE,    ENGLAND.         '--'°' 


A    Limited    Number    of 

BINDING   CASES  o. 

VOLUME  I.  OF 


Page's  rRagazine 


Can    still    be    had.  Price    2s.    6d.,    post    free    2s.     lOd. 

IN    GREEN    CLOTH    AND    GOLD    LETTERING. 
STRONG    AND    HANDSOME. 


Miscellaneous 


MgINNES-DOBBIE 

PATENT  Indicators 


HIGH    6    LOW 
SPEEDS. 

Tn  two  Cvpcs:- 
External  Spring 

and  -  -  . 

Enclosed  Spring 


SPECIAL  INDICATORS 
<&  Explosion  Recorders 
for  Gas  <&  Motor  Engines. 


r.  DOBBIE  MclNNES,  LD. 

,1    -■   Maiiii;- ^v  C..  Lid  ,  \  Ak\    lv.!.l.:e  \  Smi),  Ltd.  An^^d  I, 
INDICATOR     MAKERS     TO      THE     ADMIRALTY, 

15,  Bothwell  Street,  GLASGOW, 

<&   at  GreenocK.  South  Shields.  O  London. 


HEYWOOD  &  BRIDGE'S 

^^((^  Improved  Patent 

">;.  FRICTION  CLUTCH 


Hun 

Jreds   of    Repeat 

Orders. 

Th.i 

usands   Working 

Com 

plete  Clutch   Ins 

allalion 

New 

Work.  CO  pages 

Free. 

DAVID  BRIDGE  6  Co.. 

Castlelon  Iron  Worhs.  ROCHDALE.  LANGS 


TRIUMPH 
STOKER 

TRIUMPH  STOKER  L9, 
39,  VICTORIA  ST.,  LONDON. 


JScst  MorK  requires  Best  Xlools. 

The  CORRECT  TOOL  for  WRITING 

/S       UNQUESTIONABLY      THE 

"SWAN" 
Fountain    Pen. 

Three  Sizes,  10s.  6d  .  16s  6d  ,  26s. 
All  Prices,  IPs  6d.  to  £20. 
MAY  BE  POSTED  TO  ALL  PARTS  OF  THE  WORLD. 


SOLD  BY  STATIONERS  EVERYWHERE   COMPLETE  CATALOGUE  FREE. 
Mabie,  Todd  <S  Bard,  •"^.numi.irm, 
93,  Cheapside,  London,  E.G. 


Office  Fittings 


ji   How   do    you    Know^? 


This  Card  Index  System,  combined  with 
The  Shannon  Letter^FUing  Cabinet, 


in.ikcs  V(.u  iiulcpundcnl  ul  yuiu"  sl.ili. 
\nu  L.ui  lonk  up  Diatters— Letters, 
Answer-.,  Cmidacts,  Engagements, 
\c.-  w.lli^.iit   ringing  youi"  liell    all 


Secure    Instant    Reference 

by  using  the 

Shannon     Filing    Cabinet. 


If  you  are  losing  or  maKing 
Money?  If  you  want  to  be  quite 
sure,  and  not  have  to  rely  only 
on     an     Annual     Balance     Sheet, 

You   should  ADOVT 

m  SHANNON  CARD  INDEX, 


Wherein    you    can    gather    full 

information     on    Hundreds   of 

subjects    in    one   drawer. 


Write  OP  call 


THE  SHANNON,  Ltd., 

(Office,   3Banl;,  an^   Shop   i-ittcry, 

ROPEMAKER     STREET,     E.G. 


^fr#«#HI<#^>4 


lWi\\         Card  Systems         \{-^^ 


Talks  out 
of  the  top 
of  his   hat ! 


A  man  who  says  that  an  auti(|nated  Letter  File  has  been 
in  use  twenty-five  years,  and  therefore  cannot  be  bettered  is 
••  talking  out  of  iiis  hat." 

The  L.15.  Numerical  X'ertical  Filing  System,  with  its 
number  for  each  correspondent  and  auxiliary  Card  Index,  is 
replacing  old  letter  filing  systems  wherever  it  is  given  iair 
consideration  and  comparison  point  by  point  with  older 
methods. 

The  net  result  is  that  the  whole  of  any  particular  corre- 
spondence may  be  obtained  in  a  few  seconds. 

How  the  system  does  it  and  why  it  does  it  we  will  gladly 
tell  \T)Li  on   receii)t  of  a  postcard. 

Library   Bureau  Ltd., 


10,    Bloomsbury    Street, 
LONDON,    W.C. 


Branches  : 

12,  Exchange   Street,  MANCHESTER. 

58,  The  City  Arcades,  BIRMINGHAM. 

Union  Buildings,  St.  John  St.,  NEWCASTLE=ON=TYNE. 


95 


Business  Systems 


Card 

Index 

Users 


cards    til 


ROCKWELL- WABASH 
EXPANSION'   BUSINESS   SYSTEMS 

havf  been  arranged  to  supply  this  demand  bv 
incorporating  sections  that  contain  drawers  nr 
hies  which  will  hold  three  sizes  of  cards— 5  by  3,. 
6  by  4,  or  8  by  5— so  that  the  necessity  of  having 
special  cabinets  built  to  accommodate  the  various 
sizes  is  obviated. 

As  it  is  impossible  to  ascertain  in  advance  1  he- 
exact  capacity  required,  we  have  an  additional 
advantage  in  being  able  to  add  to  our  cabinets  any 
section  or  sections,  increasing  the  capacity  at  will. 

Our  main  sections  are  subdivided  into  smaller 
seetiniiN,  cunlaining  four,  five,  or  si.\  drawers,  so 
tli.it  practicdlv  anv  desired  increase  of  capacity 


Letter-filing  sections  can  also  be  incorporated 
ill  the  s.nne  cabinet,  as  well  as  any  other  of  the 
many  devices  we  manufacture  for  the  classification 
and  hiing  of  documents  of  every  description. 

The  illustration  shows  a  portion  of  our  line  of 
EXPANSION   CABINETS. 

WE  GUARANTEE  :  That  if  upon  delivery  and 
carc/iil  inspcclioii  our  claims  to  superiority  over  any 
competing  product  are  not  sustained,  or  the  goods 
fail  to  give  the  satisfaction  to  which  the  purchaser 
IS  entitled,  they  may  he  returned  at  our  expense. 

XONK  HUT  THE  VENDORS  OF  THE 
liEST    CAX    AFFORD    TO    I'RIXT    THIS. 


OUR  CATALOGUES    WILL    INThREST  YOU. 


ROCKWELL  -  WABASH     CO. 

69,  Milton  Street,  LONDON,  E.C. 

KLI.IOTT    D     RCHUIN.S  -  .U,n;,li;/il,y  nili\ioi 

■•  Oorvi»E,  Loxnox."    ■  .■     J -g  240J  I-oxDox  \V.\i  1 


a^iWM^MJflofflg^^^pp''^^^  ^^If 


0^  POSSIER    ^,^^ 


ISn  IT  ABOUT  TIME 

YOU      OVERHAULED      YOUR      OFFICE     APPLIANCES? 

Wc    ask    you    to    remember    when    reorganising    your 

correspondence    that    wc     are     Specialists    in     these 

matters,  and  that   our  advice  costs  nothing.    Why  not 

have  the  benefit  of  it? 

THE  LYLE  CO.,  Ltd., 


Branch  Office  :- 

94.    MAHKET    STREET. 
MANCHESTER. 


CARD    INDEX    EXPERTS, 
26,  Harrison   Street,  Gray's  Inn   Road, 

LONDON. 


awiiif 


Office  Appliances 


THE  VERTICAL  LETTER  FILING  SYSTEM 


Is  an  outcome  of  the  Card  System,  and  has 
similar  economical  advantages.  It  provides  a 
definite  place  for  each  correspondent's  letters, 
or  for  papers  on  any  specific  subject.  Letters 
are  filed  methodically  and  accurately,  and  can 
be   found   instantly   when    required. 


\  LliTIC3L     5/5TCn     CAT3LO0UE,    SECTION     "  E. 

ir  you  are   interested  in  Card  System  Methods,  send  for 

CARD    .S/STEM     CATALOGUE,    SECTION     "  D." 


LIBRARY   SUPPLY   Co., 


Bridge  House,  181,  Queen   Victoria  Street, 
LONDON,    E.G. 


Cabinet  and  Joinery  Works-Walthamstow,   Essex. 


/ 


-tvA^ 


i6 


REFEREE"  Letter  File. 


\ 


Is  the   BEST,  because  it  is  : 

THE    SIMPLEST. 

and    is    the    ONLY    FRONT    FILING 
System. 

THE   MOST    EFFICIENT. 

Letters  filed  and  found  more  easily 
than  by  any    other  system. 

THE    CHEAPEST. 

Each    File  is  its  own  Transfer  Case. 

iiispiitKiii  iiiMird  ..I  till,  .in.l  .11  -111   many  other 
Labour-saving  Office  Devices. 

Write  for  our  Illustrated  Catalogue? 


PARTRIDGE  &  COOPER,  Ltd., 


&  2,  CHANCI-RY  LANE, 

LONDON,  L.C.  J 


^ 


pMIlKlif     'Time   Recorders       fj^ 

COST=KEEPING. 


For  Full   Particulars,   write  - 

International  Time  Recording  Co., 

171,  Queen  Victoria    Street,  LONDON,  E.G. 

And    19,  Waterloo  Street,  GLASGOW. 
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TRACTORS    TO  H    M  OOVEP 


NT,  FOREIGN  GO 
IRNIS   ESTABL 


V. 


[lftllN(i.BlRKBY&COODAllP 

^Wesf  Grove  Mill, HALIFAX 


v* 
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If  it   is   Money  you  Want 
CARBORUNDUM 


Use 


The  20th  Century  Abrasive. 

others  use  it,  why  not 
YOU? 

Wiile    L's    or    our    Ascnls    lor 

THE   POLISHERS 
SUPPLY  CO., 

27,    Chancery    Lane, 
LONDON,    W.C. 


)RKMEN    LIKE    THBIM. 


British 

Steam 

Specialties 

LTD., 

FLEET    ET., 

LEICESTETR 


E.S.HINDLEY&$ONS 

WorKs:    BOURTON.    Dorset. 


St..   E.C. 

STEAM 
ENGINES 

HIGH  SPEED, 

SLOW   SPEED, 

VERTICAL. 

HORIZONTAL. 

SIMPLE, 

COMPOUND. 


Ulrite  for 
Quotations. 


Why  Throw 
Away  .  -  . 


ID  1olD°o  of  COAL  in 

WASTE 
HEAT 

—up  the  Chimney  ? 


IT    CAN    BE    SAVED  by  the  adoption  of 


GREEN'S    ECONOMISER. 


Can  be  applied  to  every 
hind  of  Steam  Plant. 


ILLUSTRATED  CATALOGUE  from 
Inventors  and  Patentees— 


E.   GREEN   &   SON,    Ltd., 

2,  Exchange   Street.    MANCHESTER. 


Telegrams:  "ECONOMISER." 
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